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THE LESSON OF THE LUMBER INDUSTRY 


has advocated the increased exercise of vision 

with respect to coming industrial changes. No 
industry exists but is directly effected by the wel- 
fare of one or more other industries, and unless 
that fact is given complete recognition—unless 
trends and tendencies in “extraneous” fields are 
foreseen and forestalled—the ultimate effect, ad- 
verse or otherwise, should cause no wonder. Elec- 
tricity, as an industrial tool, has outstripped manu- 
factured gas largely because gas men have kept 
their eyes glued to the kitchen range to the ex- 
clusion of the larger opportunities in the nation’s 
factories. The paper industry is today facing the 
problem of rising production costs, yet seem to be 
taking few steps to alter the basic methods of pro- 
duction or to reclaim the tremendous wastes of 
pulp wood that have for years been apparent in the 
lumber industry of the northwestern states. Be- 
cause the American stomach is being partially 
filled by California raisins and fruits the candy 
industry is finding less room for confection. Yet 
sugar is as wholesome a food as fruit acids. Our 
railroads are suffering from their very evident lack 
of foresight with respect to public relations, yet 
few public utilities are showing an inclination to 
learn from their experience. The glass industry 
seems unconcerned over the development of paper 
milk bottles and other containers or the advent of 
pollopas, an organic composition which has a higher 
degree of transparency, less than one-half the 
weight, which permits the passage of the ultra-vio- 
let and actinic rays from the sun, and when in pro- 
duction will be about one-third as expensive as 
the common product. The shoe industry is hav- 
ing its business turned topsy-turvy by the automo- 
bile which is taking the nation off its feet and 
putting it on wheels—yet it is doing nothing to 
advertise the fact that walking, not riding, is 
healthful exercise. 


During 1926 construction contracts aggregated 
in excess of six billions of dollars. This total was 
the highest on record, and represented an increase 
of 30 per cent over 1924 and nearly 50 per cent 
over 1923. In spite of that fact, and in spite of 
the fact that 62 per cent of all lumber produced 
goes into building construction, the lumber indus- 
try has not experienced the prosperity which might 
be expected as a consequence of this “boom.” In- 
deed, the per capita consumption of lumber has 


Pins a number of years the writer of these lines 


steadily decreased since 1909, the lack of wooden 
building material being made up by the increased 
usage of synthetic products and fabricated substi- 
tutes. Although the per capita consumption fig- 
ures are available for nearly every year it will suf- 
fice to say that in 1909 the per capita consumption 
of lumber was 491 board feet and that in 1925 it 
was 325 board feet. 


In the five years of 1921 to 1925, lumber has 
shown the smallest percentage of production in- 
crease of any of the major building materials. Since 
1921 lumber production has increased 23 per cent, 
structural steel 143 per cent, portland cement 63 
per cent, crushed stone 74 per cent, building stone 
77 per cent, gypsum 96 per cent, common brick 61 
per cent, face brick 133 per cent. 


As recently as 1910 wood was practically the 
only material building material in common use for 
domestic homes. Today, houses are built of con- 
crete, brick or hollow tile, with stucco exteriors, 
composition shingles, floors and walls. In Detroit 
there was recently placed on exhibition a steel 
frame house covered with expanded metal lath and 
stucco, with floors of concrete supported by steel 
beams and surfaced with a composition of cork and 
asbestos. The interior trim was of metal and the 
roof was of tile. No wood was used in its con- 
struction. In Chicago there stands the 19-story 
St. Luke’s hospital—a monument to the advance 
of medical science and therapeutic practice — in 
which there is not a stick of wood to be found 
either in construction or equipment. It is the writ- 
er’s opinion that this condition would be vastly 
different had the lumber industry exercised a lit- 
tle foresight—twenty years ago. 


It is interesting to know that the lumber pro- 
duced in this country is absorbed as follows: 63 per 
cent goes into building construction, 11 per cent 
into ties, timbers and heavy dimension stock, 10 
per cent into boxes and crating, 5 per cent into 
furniture, fixtures and musical instruments, 3 per 
cent into automobiles and motor trucks, 2 per cent 
into car construction, and 6 per cent into miscel- 
laneous industrial uses. Interesting, because tak- 
ing the single item of box and crate manufacture 
we find the amount of lumber used by the box 
industry has steadily decreased from 514 billion 
board feet in 1919 to less than 4 billion board feet 
in 1925. In 1912, 78/1 per cent of all boxes and 
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crates were made of lumber, and only 20.19 per cent 


made from paper or fibre. Those percentages now 
stand: 39 per cent for lumber and 61 per cent for 
paper and fibre. In 1914 the number of railroad 
cars built entirely or partially of wood was three 
times as great as the number built of steel. In 
1924, the number of all-steel cars exceeded those 
built partially of wood by 38 per cent. 

Doubtless lumber will be a major industry for 
decades to come, but is not the belief justified that 
had the lumber industry subscribed its one million 
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to sell the nation on the idea of wood—back in 1910 
instead of 1927—there would be an entirely differ- 
ent set of statistics to present? As the National 
Lumber Manufacturers Association has said: “Un- 
less we take immediate steps for correction we will 
find ourselves cradled in tin, housed in concrete and 
buried in copper.” For the benefit of the industry, 
that statement should have been made 15 years 
ago. With industrial activity moving at its pres- 
ent rate of progress, the lack of vision in any in- 
dustry, or even in individual businesses, frequently 
spells trouble. 


FALL OUTLOOK FAVORABLE 


dollars for a national advertising campaign designed 
MORE than seasonal improvement in gen- 
A. eral business is indicated for the winter 
months. This conclusion rests upon three 
supporting facts, which are: 

1. Easy Money. The general reduction in re- 
discount rates of the Federal Reserve Banks in- 
sures continued ease in money and a plentiful 
supply of funds for crop moving and commercial 
expansion at the season of the year when money 
rates naturally tend to tighten up. 

A more important result of this Federal Reserve 
action than the actual lowering in rates is the moral 
effect on bankers as a whole. It shows plainly 
that the Federal Reserve Board is favorable to a 
moderate amount of credit expansion. 


2. The Commodity Price Movement. The lead- 
ing commodity indices that have so long pointed 
downward, now show distinct signs of an upturn. 
The strength, indeed, is mostly in agricultural prod- 
ucts, but an important increase in farm buying 
power cannot fail to bring business to practically 


all lines of industry. The weak point in this sup- 
port is the probability that among the bulk of in- 
dustrial commodities only price firmness or very 
moderate advances are to be expected. 


3. The general volume of trade remains at least 
equal to a year ago, and somewhat more forward 
buying is confidently expected in several divisions. 
Inventories are not excessive and recent construc- 
tion statistics show new contracts and projected 
construction in excess of 1926. Trade activity 
should continue. 

There are, of course, some unfavorable factors. 
The weather is one; and the prospect of political 
unsettlement in 1928 is another. On the same side 
may be reckoned the coal strike and extensive crop 
damage in some sections by weather and insects. 
However, the time is rare indeed when all signs 
are favorable at once. The general outlook would 
certainly justify a reasonable degree of optimism, 
certainly until next spring. 


CROP PRICES AND THEIR EFFECT ON INDUSTRY 


exerts its greatest influence on the economic 

life of the nation. This year the production 
of wheat will closely approximate that of last year, 
but the cotton crop will be much smaller due to the 
adverse weather and the ravages of the boll weevil 
—chiefly the latter. The corn crop, while it gained 
heavily during the unseasonal hot weather during 
September, will nevertheless prove a short crop. 

Short crops mean high prices. So far as the 
farmer is concerned the high prices usually make 
up for the deficient quantity. Indeed, it is esti- 
mated that the total farm purchasing power will 
be nearly a billion dollars greater this year than 
last, and based on this fact several prophecies of 
prosperity have been made. 

An additional thousand million dollars in the 
farmer’s pockets means increased buying and a 
resulting stimulus to urban business, quite natur- 
ally. But it is a question, however, that in eating 
up 3,000,000 bales of cotton, the weevil has con- 


R exer now is the season when agriculture 


ferred great benefit on the country. The economic 
condition of the southland probably would be worse, 
rather than better, if six million bales had been 
destroyed by the pest. Universally, economists 
points to bountiful crops as evidence and promise 
of prosperity. Increased farm buying power means 
larger sales of merchandising and doubtless better 
building in agricultural districts will be noted dur- 
ing the next six months. But less cotton and corn 
means higher prices for textiles and pork. 

Scarcity, whether in cotton and corn, or potatoes 
and peanuts, must be paid by somebody. While the 
growers may be compensated by higher prices, 
those higher prices must be paid by the urban 
dwellers, the industrial, business and professional 
classes. It is therefore a mistake to assume that 
total purchasing power will be increased. The 
farmer’s gain is somebody’s loss, and this makes 
it necessary to carefully scrutinize the prophecies 
now current that bigger and better business im- 
pends. Prosperity that is predicated on short crops 
is prosperity that needs careful analysis. 
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FIRST CEMENT PLANT FOR NEW ENGLAND 
TO BE A MODEL MANUFACTURING UNIT 


By F. A. Westbrook 


under construction by the Lawrence Portland 

Cement Company of Siegfried, Pennsylvania, 
at Thomaston, Maine and the work is so well along 
that production is expected to begin in February, 
1928. The plant was designed by the Burrell Engi- 
neering and Construction Company of Chicago, 
who are supervising its construction. The work 
of construction is being done by the Lawrence 
Company’s own organization under the personal 
supervision of their Third Vice-President, Mr. 
Charles A. Porter, who is making his headquarters 
at Thomaston. Mr. C. H. Sonntag, consulting engi- 
neer, who has been associated with the Lawrence 
Portland Cement Company since the first of the 
year, has been transferred from Siegfried to 
Thomaston. 

The concrete work which has been carried on 
night and day and which furnishes an excellent 
example of the efficiency of the slip form method 
of pouring concrete, was entirely completed early 
in November and the steel work began immediately. 
The property was purchased February 15, 1927, 
from the New England Portland Cement and Lime 
Company. Large deposits of limestone and clay are 
included as well as a very modern lime plant con- 
sisting of two Schaeffer kilns which will be 
described later. At the time of the purchase there 
had not been even a beginning made in the con- 
struction of a cement plant, and ground for the 
present mill was not broken until about the middle 
of May, 1927. 


Tne first cement plant in New England is now 


Although full justice cannot be done to the very 
fine plant which is being erected until it is actually 
in operation, it is nevertheless possible to give 
some interesting details of what the plant will be 


like. Next year a complete description will be 
given. 

















The Attractive and Conveniently Arranged Office and Laboratory 
Building 

The crusher house is located near the edge of 
the quarry. A 30 degree two track incline will 
extend from the bottom of the quarry to the top of 
this building, on which 12 ton Easton Phoenix type 
cars will operate in balance. These will be dumped 
by electric hoists into a 42 inch Allis Chalmers 
gyratory crusher, first on one side and then on the 
other. From under the gyratory crusher the stone 
is to be carried by a Link Belt pan conveyor to a 
number 8 Williams Jumbo hammer mill. A 30 inch 
Link Belt belt conveyor inclined at an angle of 

















Artist’s Conception of the Complete Operation of the Lawrence Portland Cement Company at Thomaston, Maine 
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Concrete Arch Supporting the Cement Kilns with Coolers Below Partial View of Interior of Machine Shop 


Bottom of Quarry Now Supplying Stone for Lime Kilns 
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Mechanical Barrel Stacker in Lime Plant Top of Elevator to Tanks for Ground Lime 











Conveyor to Lime Pulverizer. Note Also Grouping of Motor Switches on Wall in Background 
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Incline from Bottom of Quarry to Lime Kilns 


about 19 degrees, will then carry the limestone to 
the top of the building enclosing the large general 
storage space for raw limestone, gypsum and 
clinker. The reason for the large storage facilities 
is that there are about three months in winter when 
quarrying is difficult and uncertain, when the in- 
coming supply of gypsum is likely to be interfered 
with and about four months when there will be 
little shipping of finished product. 

This storage space is very cleverly conceived. It 
is about 400 feet long and 100 feet wide, enclosed 
on the sides by cellular concrete walls. This area 
is spanned by a Harnishfeger traveling crane 
equipped with 3 yard clam shell bucket. Half of 
the space is for raw stone. At the top of the en- 
closing wall on the side toward the crusher house, 


a belt conveyor, fed by the inclined conveyor from 
the hammer mill, is arranged to discharge by means 
of a triper through windows into the storage space 
below. The space for gypsum is in the center and 
that for clinker at the opposite end from the raw 
stone. This arrangement is shown in the diagram. 

The four compeb mills are to be located on the 
outside of the wall away from the crusher house. 
They will be fed from hoppers holding an eight 
hours’ supply and filled by the traveling crane op- 
erating over the storage space. The mills are 8 feet 
in diameter at the ball end, 7 feet in diameter at 
the tube mill end, and 40 feet long over all. Two 
mills are provided for grinding the raw material 
and two for grinding clinker, with space for as 
many more. Each mill is driven by a direct con- 
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View of Lime Kilns and Incline from Quarry. This Incline Serves the Lime Kilns Only 
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Compeb Mills Ready for Installation 


nected 800 h.p. Allis Chalmers Hy Tork motor. 
This is a brand new type of motor and very few are 
as yet in service. They operate as slip-ring induc- 
tion motors when starting and after coming up to 
speed they run as synchronous motors. As these 
machines run practically all the time a plant power 
factor of at least 93 per cent is to be expected. 
These motors will be in a separate room from the 
mills without even a door between so that dust may 
be effectively excluded. Two Sullivan air com- 
pressors will also be located in this room as well 
as a 400 h.p. Diesel engine to keep essential parts 
of the plant running in case of failure of the public 
utility service, the main switchboard and duplicate 
motor-generator sets for supplying direct current 
for certain motors and other apparatus. 

The second component of the mix will be the clay 
that must be removed as stripping from over the 
limestone, though an extensive deposit of marine 
clay over 100 feet deep is also available. It will 
be loaded by electric shovel in side dump cars that 
will discharge into a clay storage building 175 feet 
long, 60 feet wide and 50 feet high, built with 
cellular walls like the main storage. It will be 
spanned by a 60 foot Harnischfeger traveling 
crane. This storage will hold enough clay to run 
the mill four months, as the winter is so severe 
that it is thought best not to attempt to dig clay 
during that time. 

The clay will be broken up and small stones 
separated from it by American Clay Machinery 
Company’s equipment and will then pass to an 
Allis Chalmers 26 foot wash mill, where it will be 
mixed with water into a thick mud called slurry. 
It will then be pumped to a 30 foot circular storage 
basin located in the grinding room. The clay stor- 
age will be fed into the compeb mills with the lime- 
stone, the rate of feed being capable of minute 
variation, and under control of the plant chemist. 

This being a wet process plant, water is also fed 
to the raw compeb mills and the product is a slurry, 





which is pumped into any one of twelve connecting 
tanks fitted with agitators. Here the composition 
may be corrected by the chemist by the addition 
of clay or limestone slurry, or by mixing two or 
more tanks. Corrected slurry passes to a large 
storage basin in the kiln room, from which it is 
fed to the kilns by means of pumps and Ferris 
wheel feeders. 

Two Allis Chalmers rotary kilns are provided. 
Each is 11 feet in diameter and 200 feet long and 
each has a stack 235 feet high, 11 feet inside diam- 
eter and lined from top to bottom with fire brick. 
The slurry enters at the stack end, passes down to 
the other end and discharges into rotary coolers, 
10 feet in diameter and 90 feet long, located under 
the kilns. An underground drag chain conveyor 
carries the clinker to an elevator which discharges 
into the main storage, where it is distributed by the 
same 100 foot crane that handles limestone and 
gypsum. 

Gypsum is received by barge at the dock three 
miles away and is unloaded And taken to the plant 
in the same way as that by which coal is handled. 
It passes through a Pennsylvania hammer pul- 
verizer and is elevated to the section of the main 
storage reserved for it. Clinker and gypsum are 
deposited by the storage crane into separate hop- 
pers under which are Schaeffer poidometers which 
act as proportioning scales as well as giving a pro- 
duction record. They discharge into a single ele- 
vator, which feeds a drag chain conveyor over the 
feed bins of the two compeb mills in the clinker 
grinding department. 

After grinding it is carried to the stock silos by 
a Fuller Kinyon pumping system. Screw convey- 
ors carry the finished cement to the bagging house 
which will be equipped with 4 Bates valve bag 
packers. The equipment is designed for an output 
of 3,000 barrels per day and provision has been 
made for doubling this. From the foregoing it 
will be seen that the cement making operations 
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Partial View of Wall on Side of Ground Limestone Storage Building to Which the Stone is Delivered, Through the Windows from a 
Belt Conveyor by Means of an Automatic Traveling Tripper 


have been reduced to the greatest simplicity and 
that the complete system of mechanical handling 
should insure economical production. All parts of 


the plant, including the kilns, will be under cover. 


There are several other buildings. One of three 
story houses a very complete machine shop, sup- 
plies house and oil storage, the latter equipped with 
Bowser oil pumps and tanks. The first aid room is 
also located in this building. The mill garage is 
adjacent. A very attractive concrete office and 
laboratory building, shown in one of the illustra- 
tions, has just been finished and occupied and this 
also has a garage close to it. 

In the railroad layout of the plant a spur has 


been brought in from the Rockland Branch 
of the Maine Central Railroad Branches from 
this going to all parts of the plant and a 20 ton 
Plymouth gasoline locomotive has been provided 
for shifting freight cars. Coal is delivered by boat 
to the dock at Rockland about three miles away. 
There are two Brown hoist 25 ton gasoline cranes 
available which unload the coal from the boats and 
place it in cars and also unload the cars at the 
plant. Large storage space for stocking coal for 
winter use has been provided. 

While the work of building the cement plant 
itself is underway the quarry is being developed so 
that it can be made to produce stone in the volume 
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Seven-Ton Gasoline Locomotive Hauling Cars in Preliminary Stripping Operations 
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20 Ton Gasoline Locomotive Moving Freight Cars 


necessary to keep the cement plant going. As will 
be seen from the layout plan there are now two 
quarries. One is being worked for the existing lime 
plant but the other has been abandoned for 25 or 30 
years. The surface around this is now being 
stripped with a Thew gasoline shovel so as io en- 
large it and it will be connected with the active 
quarry. Strippings are being carried off in Easton 
dump cars hauled in trains by 8 ton Vulcan gaso- 
line locomotives. Well drills will be used for 
drilling and the stone will be picked up by Marion 
Model 37 electric shovels. 


Lime Plant 


The lime plant has been in full operation since 
last winter. As already stated the design is most 
up-to-date and the operation efficient. The lime- 
stone rock is drilled with Ingersoll-Rand jack ham- 
mers and after blasting is picked over by hand and 
loaded into Easton side dump cars.. Operations are 
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Firing Floor of Lime Kilns. Note Extreme Neatness 


being carried on on two levels or benches. The 
single track incline to the tops of the kilns descends 
directly to the bottom of the lower level. Tracks 
from the high level on each side come into it 




















Cement Kilns in Process of Installation 




















Gates at Bottom of Lime Kilns 


through switches so that quarry cars be hauled up 
to the kilns by means of the Lidgerwood electric 
hoist with remote control. 

There are two Schaeffer kilns with provision for 
two more. They are 103 feet high from jaws to 
stack and hold about 370 tons of stone each. Coal 
is pushed in automatically every ten minutes and 
the draft is made by steam from a Union Iron 
Works boiler with a Hartford boiler held in re- 
serve. These kilns produce 40 tons of lime each per 
day at the rate of 3.75 tons of lime per ton of coal, 
a remarkably good record. 

Five commercial grades of lime are turned out— 
lump and pulverized finishing lime, lump and pul- 
verized masons’ lime and chemical lime, mostly for 
the paper manufacturers of whom there are 
several in Maine. The lime to be pulverized is 
dumped into a concrete hopper in the floor. Here it 
is taken by a Link Belt inclined elevator to a num- 
ber 4 Pennsylvania hammer mill and then by a 
Link Belt vertical elevator to a steel storage bin 
at the top of the building. This discharges through 
a spout into a hopper over a Hummer screen from 
which the rejections go back through a chute to the 
hammer mill and the fines by a Link-Belt screw 
conveyor to a second storage bin. Under the latter 
there is a Howes Mogul barrel packer. 

Lump lime of the various grades is of course 
placed in barrels as soon as cool, being weighed on 
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Starting the Erection of the Two Reinforced Concrete Stacks 


Fairbanks scales. With the usual careful attention 
to detail making for efficient handling, railroad 
tracks enter the building close to the discharge 
jaws of the kilns. When barrelled lime goes into 
stock, the stacking of the barrels is facilitated by 
using an electrically operated Lewis-Shephard bar- 
rel stacker. This being a portable machine it is 
served by a long flexible cable and it is interesting 
to note that this is of the rubber sheathed type. 
Mr. E. J. Davis, the Superintendent, observed that 
this type of flexible cable gives much better service 
than the older type with a braided outside covering, 
which is rapidly passing into obsolescence for such 
work as it should. Of course this lime plant has 
nothing to do with the cement mill now under con- 
struction. It is simply owned by the same company 
and was taken over with the property. 





Per Capita Construction Outlay 


Expenditures for new construction averaged $47 
per capita in the principal cities of the United 
States during the first six months of 1927, accord- 
ing to an investigation just concluded by the U. S. 
Department of Labor. This represents a drop of 
$4 from the per capita expenditure last year which 
was $51, according to the department’s records. The 
peak expenditure was recorded in 1925 when ap- 
proximately $55 was expended for each resident. 
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DOLOMITE, INC. USES 


ADVANCED METHODS 


IN NEW CRUSHED STONE PLANT 


By H. W. Munday 


the future of the crushed stone industry. 
This company has spent a large amount of 
money this year in building a new crushed stone 
plant of 4,000 tons capacity at Maple Grove, Ohio, 
that is notable for its unusual engineering fea- 
tures, production possibilities and permanent type 
of construction. It is the only crushed stone plant, 
to our knowledge, that maintains its productive 
capacity when crushing to one inch. But this is 
not all that tells of a belief in the future of the 
crushed stone industry. A few weeks ago the 
company purchased the Leathem D. Smith Stone 
Company of Sturgeon Bay, Wisconsin. Dolomite, 
Incorporated, will manage and operate the same 
property under the name of The Sturgeon Bay 
Company. A large amount of money will be ex- 
pended during the next six months to rebuild and 
enlarge the facilities at Sturgeon Bay to provide 
for a production in the first year of the new man- 
agement of not less than 1,000,000 tons of crushed 
stone. This Sturgeon Bay plant will be completely 
modern and the stone carefully graded, screened 
and washed. 
The new plant at Maple Grove, Ohio, was de- 
signed by W. W. Patnoe who also supervised its 
erection. The new plant was built on practically 


J) tte satan Incorporated, has a firm belief in 

















Tower for Controlling Quarry Cars 


the same identical spot as the old plant while 
crushed stone production continued along every 
day except for one week during construction. In 
designing the plant, the breakage of the stone as 
it comes from the quarry and the required capaci- 
ties of the equipment involved at various points 
in the plant were carefully studied. In fact, scien- 
tific methods were used throughout the design and 
construction. The design and construction of this 
plant is an engineering accomplishment, credit for 
which belongs to Mr. Patnoe. 




















Results of a Recent Blast 
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The Maple Grove plant presents the following 
outstanding features: 
1. Great compactness and flexibility secured. 


2. Plant capacity is maintained when crushing 
to one inch. 


3. Designed to operate either wet or dry. 

4. All machinery is electrically interlocked with 
push button control. 

5. Concrete and steel construction is used 
throughout. 

6. All sizes of crushed stone are carefully graded, 
screened and washed. 


7. Standardization has been effected to the fullest 
extent coupled with economy. 


8. Every size from 6 inch down to 3/32 inch can 
be mixed. 


9. A bin loading system permits mixing any 
three consecutive sizes during loading. 


10. Complete facilities for making all repairs are 
maintained. 


The plant at Maple Grove is built on the site of 
the old plant and the same quarry is being extended 
and used by the new plant. The rock is one of the 
best dolomite deposits in the country. The analysis 
of the stone is as follows: 





Upper Left Shows a Portion of the Quarry. Lower Illustration Shows Buckets of Pivoted Bucket Conveyor Tripping 
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I ee edie oat an aw aes 10 to  .25 
Iron Oxide and Alumina 25 to  .60 
0 eee 001 to .005 | 
I ee are .015 | 
Carbonate of Lime ........ 55.00 
Carbonate of Magnesia ..... 44.00 


The deposit covers about 400 acres and goes 
down some 400 feet. A depth of 120 feet is con- 
sidered by Dolomite, Incorporated, as practical for 
quarrying. The deposit has been worked in the 
shape of a huge elliptical circle more than a half 
mile long and nearly a quarter of a mile wide. The 
plant itself is set up at about the middle on one 
side. 

Labor is reduced to a minimum in the quarry 
operations. The Woodford System of transport- 
ing the stone from the shovel to the crusher is em- 
ployed. One man, in his tower position near and 
above the crusher overlooking the quarry, con- 
trols the movement of loaded cars to the crusher 
and the return of the empties. Four well drills are 
employed in drilling. Two of these are Loomis 
drills, and the other two are Sanderson Cyclones. 
Du Pont, Hercules, Peerless and Trojan explosives 
are used in shooting. Two Bucyrus shovels are 
used in the quarry operations, one a 70 C and the 























































Upper Right Shows Locomotive Crane Loading Fine Product From Drying Pit. 


Conveyor 








Lower Illustration Shows the Pivoted Bucket 
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Primary Jaw Crusher 


other a 120 B electric. The 70 C is employed in 
the stripping work. This shovel loads trains of 
Western dump cars which are hauled away by 
Davenport and Porter steam locomotives. The 120 
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B electric loads the broken stone into 10 yard cars 
which are under the control of the one man in the 
tower who feeds the empty cars to the shovel and 
regulates the electric power that brings them into 
the primary crusher. 


After the cars reach the dumping position at 
the primary crusher, they come into the control of 
another operator located in the cabin of an over- 
head 15 ton Milwaukee crane. This operator dis- 
charges the car and regulates the Worthington 
feeder to the primary crusher which is a 60 inch 
Worthington jaw crusher. This primary crusher 
is driven by Link Belt silent chain drive. The 
primary crusher discharges to a Stephens Adamson 
pan conveyor, 30 inch pitch, 48 inches wide 128 
feet centers, that elevates the material and dis- 
charges it to a Stephens Adamson roll grizzly with 
614 inch openings. This grizzly has eight 16 inch 
diameter rolls. The top roll is manganese steel 
while the balance are cast manganese. There are 
eight of these roll grizzlies in the plant, the other 
seven in the first screening plant. 

The throughs drop to a bin from which they are 
delivered by a feeder to a Stephens Adamson, 24 
by 36 inch bucket, 70 feet centers elevator that 
delivers at the rate of 90 feet per minute to a 48 
inch, 39 foot centers Stephens Adamson belt con- 
veyor, with a capacity of 650 tons per hour, that 
feeds the screening plant for separating sizes two 
inch and over. The rejects are delivered to a 
number 10 Allis Chalmers gyratory crusher. This 
crusher discharges to a Stephens Adamson 36 by 
36 inch, 80 feet centers, 96 feet high, pivoted bucket 
conveyor that delivers at a speed of 55 feet per 
minute about 400 tons per hour. This pivoted 
bucket conveyor trips at one point to the 48 inch 
Stephens Adamson belt conveyor mentioned above 











Looking Down the Tracks into the Large Quarry 
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that feeds the rotary grizzly screening plant. The 
entire input is thus combined at the rotary screen- 
ing plant. About 35 per cent of the input passes 
through the number 10 Allis Chalmers gyratory, 
while 65 per cent passes through the primary ro- 
tary grizzly and direct to the rotary grizzly plant. 
Two Symons four foot cone crushers are placed 
along the number 10 gyratory. These two crushers 
do the recrushing and discharge to the same pivoted 
bucket conveyor as the number 10 crusher. When 
recrushing, sizes, minus 6 inch plus 4 inch, minus 
4 inch plus 214, minus 214 plus 2, and minus 2 
plus 114 are drawn from bins and delivered through 
spouts to the first Symons cone crusher. Sizes 
minus 4 plus 214, minus 214 plus 2, and minus 2 
plus 114 are also drawn from bins and delivered 
to the second Symons cone crusher through spouts. 
The 48 inch belt conveyor with the entire input of 
crushed stone has its load split between two rows, 
each row with two 42 inch 9 inch diameter 7 roll 
Stephens Adamson rotary grizzlies with 2 inch 
openings. The minus two inch passes through 
these grizzlies and is taken by two 30 inch 70 foot 
centers Stephens Adamson belt conveyors to a 
vibratory screening plant for further classification. 
The material passing over these four grizzlies in 
two separate paths is united and fed to another 
Stephens Adamson rotary grizzly which rejects 
size 0 (minus 6 and plus 4 inches) which is dropped 
to its bin. The plus 2 and minus 4 inch material 
passing through is split between two more Stephens 
Adamson rotary grizzlies. These last two grizzlies 
let the throughs which are plus 2 and minus 2% 























Elevator from Primary Crusher 




















Getting Ready for a Blast 
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Discharging to Feeder 


inch drop directly to this size bin. The rejects 
are plus 2'4 and minus 4 inches and are dropped 
into another bin. 


The minus 2 inch material taken by the two 30 
inch belt conveyors from the first four rotary griz- 
zlies is delivered at the rate of 275 feet ver minute 
to two batteries, four each, of vibrating screens for 
further classification. There are sixteen of these 
vibrating screens in the plant all of the same make 
and size. They are two deck 3 by 6 feet Niagara 
Junior ball bearing vibrating screens. These 
screens are vibrated by the ingenious arrangement 
of the eccentric which keeps the stones and pebbles 
rolling and turning against the flow of material. 
This action cuts the fine stone and cleans the screen 
also. The eccentrics are positive in their action 
and have the same throw at all speeds. 


The first eight vibrating screens are in two rows 
of four each, and each row is fed by one of the two 
30 inch belt conveyors carrying minus 2 inch 
material. The upper deck of these screens has a 
14 inch opening, while the lower deck has 3/32 inch 
openings. The minus 3/32 inch product is fed to a 
Dorr classifier that prepares a clean product to be 
sold for agricultural limestone, asphalt filler, etc. 
In the event of a breakdown the minus 3/32 inch 
product can be flumed to concrete pits outside and 
dried by natural methods. More will be said about 
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Looking the Long Way of the Quarry 














View of the Drying Pits 


this later. The minus 14 and plus 3/32 inch pro- 
duct is taken by another battery of four vibrating 
screens that size plus 3/32 minus 14 and plus 1/4, 
minus 14 both sizes being delivered to bins. 

The plus 14 inch minus 2 inch product drops to 
two 24 inch Stephens Adamson belt conveyors, 
which deliver to a battery of four vibrating 
screens, the upper deck of which have 114 inch 
openings and the lower deck 1 inch openings. The 
rejects are size plus 114 minus 2 and drop directly 
toa bin. The rejects from the lower deck are plus 
1 inch minus 114 and drop directly to a bin. The 
throughs are plus 14 and minus 1 inch and drop 
directly to a bin. 


The entire screening system is a clever piece of 
planning. All sizes are carefully graded and en- 
tirely clean because of the thorough washings. The 
plant is operated in the winter so it was designed 
to be operated wet or dry. The water greatly in- 
creases the capacity of the screens and also enables 
this plant to produce the cleanest of crushed stone. 
Two pumps, on 6 inch Allis Chalmers and one 4 
inch Allis Chalmers supply the water for washing. 
There are ten bins and sizes are dropped into these 
bins in consecutive order. This is done so that a 
bin design permitting the mixing of any three con- 
secutive sizes during loading operation might be 
utilized. This system of loading any three consecu- The Other Side of the Plant 
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Another Quarry View 


tive sizes and also the arrangement of the bins is 
shown in the diagrams. 

All the vibrating screens are driven by Allis 
Chalmers texrope drive and so are all the rotary 
grizzlies. This same texrope drive has been used 
between all speed reducers and motors giving 
greater flexibility. The Symons cone crushers are 
also driven by texrope drive. The pivoted bucket 
conveyor is driven by Morse silent chain. A Cleve- 
land worm speed reducer is used on the feeder to 
the Worthington jaw crusher. Jones speed reduc- 
ers are used on the belt conveyors and rotary griz- 
zlies. A Palmer Bee speed reducer is used on the 
vertical elevator. The motors throughout the plant 
are Allis Chalmers, and the plant is carrying 625- 
KVA. Cutler Hammer brakes are used on the con- 
veyors and elevators. Curtis air cylinders with 
Westinghouse solenoid valves are used on the bin 
gates. The motor starting equipment is totally en- 
closed and all motor starters electrically interlocked 
for starting in sequence. The belt conveyors all 
travel over three pulley bacon type ball bearing 
carriers. A 42 inch 6 foot centers belt feeder 
gathers any leakage or overflow from the vertical 
lift and delivers it to the pivoted bucket elevator. 
All chutes and hoppers are of steel construction. 


A large concrete reservoir has been built to re- 
ceive the minus 3/32 inch plus 200 product contain- 
ing water. This product is passed to a Dorr Classi- 
fier, but in case of a breakdown it can be flumed to 
the concrete reservoir. This reservoir is divided 
into three parts. The first two parts drain to the 
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Sinden Box Car Loader for Loading Material 


abandoned part of the quarry. The third part is 
used to further dry the material which is moved 
from parts one and two by means of a Brownhoist 
15 ton locomotive crane equipped with a 114 yard 
bucket. 

Nine sizes of stone are produced and there are 20 
storage bins each 10 by 16 by 25 feet. This gives a 
capacity for 4,000 tons with a live storage of 3,000 
tons. These bins are of concrete construction and 
have been built so that any three consecutive sizes 
van be mixed while loading cars. There are three 
gates under each bin. The center gate draws 
directly from the bin above while the gates on each 
side draws from the adjacent bins. 


The plant is built of concrete and steel construc- 
tion with Armco siding. The construction is sub- 
stantial throughout and is evidence of the per- 
manent business that is being built by the company. 
All moving machinery is carefully guarded, and 
ample room has been allowed around all units for 
easy and convenient repair work. A complete ma- 
chine shop is maintained for making any repairs to 
machinery in use. The plant is an excellent ex- 
ample of efficient design and reflects the many 
years of experience behind the company in the 
crushed stone business. It is a plant that the 
crushed stone industry as a whole could study with 
much profit. 


The officers of the Dolomite, Incorporated are H. 
P. Eells, Jr., president and treasurer; D. P. Eells, 
chairman of the board; Samuel Eells, vice-presi- 
dent and W. P. Kelly, secretary. W. W. Patnoe 
designed and supervised the construction of the 
plant and is also in charge of plant operation. 





Porous Refractories 


Heat resistant materials such as clay, infusorial 
earth, etc., are mixed with water and a powdered 
combustible substance like cork flour, intimately 
mixed, molded, dried and burned. Sterchamolwerke 
G. m. b. H. (French Patent 622, 803). 
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FLOATING PLANT PRODUCES ECONOMICALLY 
FOR LAKE SAND binicosebnmmmmoan 


of three companies operating out of the Windy 
City which use Nature’s bounteous supply of 
sand in Lake Michigan as their source of supply. 
As this is a navigable water it comes under the 
jurisdiction of the federal government and before 
dredging operations can be started permission must 
first be secured for the operation from the War 
Department. Furthermore, since the constitution 
of the United States guarantees that the sover- 
eignty of no state shall be abridged, the state of 
Michigan retains and exercises the right to tax 
these operations. The tax to the state is 10 cents 
per cubic yard on all sand taken from Lake Michi- 
gan within the Michigan state boundaries. The 
states of Illinois and Indiana do not exact a tax. 
The “plant” of the Lake Sand Company is the 
steamship “Gilbert” which was built in 1923 by the 
Sturgeon Bay Dry Dock Company of Sturgeon Bay, 
Wisconsin. This boat operates between the sand 
banks where the deposit lies and the three material 
storage yards of the Lake Sand Company which are 
located at South Chicago, at Belmont Avenue, and 
at Twenty-seventh street and Ashland avenue on 
a slip off the Chicago River. The operations of 
the boat are somewhat controlled by the location of 
the greatest demand for the product, but in general 
follow a regular routine. Operations are carried 
on night and day during the navigable season, giv- 
ing time in the winter for the making of necessary 
repairs. The boat has a complement of 37 men 
in three eight hour shifts which includes not only 
the necessary crew but also all hands needed to 
operate the sand dredging and unloading machin- 
ery. All of these men live on the boat in comfort- 
able quarters and have a mess that would be the 
envy of many an ocean-going liner. The writer 
can personally testify to this last item as he was 
a guest on board during recent weeks. 


Te Lake Sand Corporation of Chicago is one 




















Looking Down One of the Launders 


The S. S. Gilbert has a gross tonnage of 3,500 
and can carry 1,000 yards of sand as the com- 
bined capacity of its two bins. Since the boat 
makes three trips to its deposit banks and back 
to the material yard every 24 hours the “plant” 

















A View of the S. S. Gilbert from the Offshore Side 
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Junction of Feeder Belt to Main Shore Storage Belt Conveyor 


General View of the Superstructure and Unloading Machinery, S. S, Gilbert 
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Crane Depositing Sand Into Hopper 


Method of Handling Shore Storage for Service to Customers 
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Chutes from Launders into Bins Hoist for Cutter Head and Line 





has a capacity of about 3,000 cubic yards per day. On a typical trip the boat will leave the South 
Actually the boat handles about 450,000 cubic yards Chicago storage yards and steam about five miles 
per annum, being out of operation, of course, dur- out in the lake to its deposit banks. These are 
ing the winter months, which considerably cuts located at the Indiana Shoals; Dune Park, Indiana; 
down its production. and Bridgeman, Michigan. The boat travels at 




















Boom Carrying Main Belt Conveyor to Shore Storage 
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The After Pocket, Showing Crane Loading 


10 miles per hour loaded and 11 miles per hour 
light. It takes about one hour to reach the de- 
posit, make tests of the sand dredged and place 
the cutters at the right location for securing the 
desired grade of sand. As there are no sizing 
operations done after the sand is once loaded a 
great deal of experience is required to locate a de- 
posit that will pump 1,000 yards of uniform prod- 
uct. Often a coarse grade of sand will lie but a 
few yards away from a fine grade and if a mixture 
of the two is not desired much care must be ex- 
ercised. Captain Brown of the S. S. Gilbert usu- 
ally takes care of this job personally, taking several 
samples of the pumpings before he gives the final 
order to “Load!” 


Dredging is performed by means of two 12 inch 
cutters which are usually in a depth of about 25 
feet of water, although deposits in 50 feet of water 
can be easily handled. The power equipment of 
the boat, most of which is salvaged war material, 
consists of two 750 h.p. steam boilers, one 750 h.p. 
triple expansion steam engine direct connected to 
the propeller shaft and one 750 h.p. triple expan- 
sion engine which drives a 150 volt Crocker- 
Wheeler generator which drives all the electrical 
equipment on board. The cutters are operated by 
two 250 h.p. steam hoists made by the Superior 
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Belt Conveyor to Shore Storage 


Iron Works of Superior, Wisconsin. 

The sand is sucked up by two 12 inch Morris 
centrifugal sand pumps driven by two 800 hp. 
steam engines, purchased from the U. S. Shipping 
Board through the Western Marine Salvage Com- 
pany. These pumps each have a capacity for pump- 
ing 1,000 tons of sand per hour and while they usu- 
ally pump 50 per cent water they are capable of 
handling 75 per cent solids. The sand is pumped 
into sluice boxes which are 40 feet in length run- 
ning down either side of the ship. These sluice 
boxes have 20 openings which are covered with 14 
by 1 inch mesh screens and through these the 
sand is chuted into the bins. The surplus water 
goes off the side of the ship at the end of the 
sluice boxes and is also taken off through 16 sluice 
valves. These sluice valves are also used in heavy 
weather to lighten the load of the ship. It usually 
takes about one hour to load the ship to capacity, 
although the job has been done, in emergency, in 
37 minutes. Depending on demand, the boat may 
go back to its starting point at South Chicago, 
which takes about one hour, or to the Twenty- 
seventh street and Ashland avenue yard in Chi- 
cago, which takes two hours. 


In a typical unloading operation the boat is made 
fast about 10 feet off shore from the material yard 
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and the big conveying boom is swung out above the 
shore. On the ship is a traveling crane and sup- 
porting structures made by the American Hoist 
and Derrick Company. This crane is equipped with 
a 1,500 h.p. motor and a three yard Keisler clam- 
shell bucket. Sand is picked up out of the bins by 
this bucket and dumped into a 150 yard hopper 
from which it passes through two Hyatt rollers, 40 
inches long, to a 40 foot centers feeder belt, which 
discharges on to the main conveyor belt on the 
boom which reaches to the shore storage. This 
main conveyor belt is on 82 foot centers and both 
it and the feeder belt are 40 inches wide, 6 ply 
Goodyear belting. Robins troughing idlers are 
used on the main conveyor belt, which is driven by 
a 35 h.p. Crocker Wheeler motor. The feeder belt 
is driven by a 25 h.p. Crocker Wheeler motor and 
the Hyatt rollers by a 5 h.p. motor of the same 
make. These Hyatt rollers are used to break up 
the sand, especially in cold weather, so that a uni- 
form rate of feeding to the belt is secured and so 
that the hopper aperture is not clogged up. The 
unloading operation takes about two and one-half 
hours. 

The Lake Sand Company has a material storage 
yard at South Chicago with a capacity of 100,000 
cubic yards, another at Twenty-seventh street and 
Ashland avenue with a capacity of 50,000 cubic 
yards and another at Belmont avenue with a ¢ca- 
pacity of 35,000 cubic yards. In the Ashland 
avenue and Belmont avenue yards the sand is re- 
handled into trucks by means of a Moore Speed- 
crane equipped with a 1 yard Keisler bucket on a 
45 foot boom, as shown in the illustration. 

The two grades of sand handled are used for 
bridge and plaster mortar and for asphalt road pav- 
ing. From the fact that the present market price 
on these grades of sand is very low it is not difficult 
to realize that such an operation must be carried 
on with a very high degree of efficiency to yield a 
return on the large investment required. 

The officers of the Lake Sand Company are 
M. G. Hausler, president; Wm. Hausler, treasurer; 
Enest Hausler, secretary, and C. C. De Pew, gen- 
eral manager. The company wholesales to dealers 
only and does no retail business whatever. 





Power Show, December Fifth 


The sixth annual National Exposition of Power 
and Mechanical Engineering is to be held at the 
Grand Central Palace in New York during the week 
commencing December 5th, 1927, paralleling the 
annual meetings of The American Society of Me- 
chanical Engineers and The American Society of 
Refrigerating Engineers. Four floors of the Pal- 
ace will be completely filled with interesting show- 
ings of the latest mechanical devices. Over 500 
exhibitors are participating and their exhibits will 
cover a wide range. 


Building Industry to Be Discussed 


The Sixth Annual Convention of the American 
Construction Council will be held at the Hote] 
Statler, St. Louis, Missouri, December lst to 3rd. 
“Assaying the Construction Industry—its Needs 
and What Should Be Done About Them,” will be 
the general theme of the meeting. 

With the transition from the hectic building con- 
ditions of the past few years into the coming period 
of more modulated construction, it is felt that the 
most important service the Council can render the 
construction industry and the public at this time is 
to make a searching assay of trends and tendencies 
and underlying relations throughout the entire 
construction industry and give careful considera- 
tion to what they may augur for the future. 

Emphasis throughout the convention’s delibera- 
tions will be directed toward a twofold purpose— 
building better business for the building industry 
and at the same time putting the public interest 
paramount. 





Average Gasoline Price Declines 


Travel by automobile may be enjoyed this year 
at the lowest cost in at least five years in so far as 
gasoline determines this cost. The tank wagon 
price of gasoline thus far in 1927 averages 15.9 
cents per gallon, according to reports which are re- 
ceived by the U. S. Commerce Department from 
nearly all principal cities. Last year the tank price 
was 18.4 cents per gallon, while in 1925 it was 17.4 
cents. The 1924 price averaged 16.6 cents and the 
1923 price, 18.4 cents. 

These averages, of course, represent the mean 
between the highest and lowest prices paid. In 
some cities, therefore, wagons received much more 
than the average and in others much less. The 
tank wagon price is not that paid by the driver who 
halts at the filling station while the hose delivers 
the fuel into his car. To the tank price must be 
added a margin for the filling station and a state 
tax as well in nearly all states. But the tank price 
largely determines the retail price and when it 
drops the car operator buys his fuel proportionately 
lower. 





Pleased With Improved Appearance 


Gordon Willis, president of the Hunkins-Willis 
Lime & Cement Company of St. Louis, writes “we 
are much pleased with not only the larger sized 
copy of Pit and Quarry but also with the im- 
proved appearance of the advertising matter. The 
increased size of your publication is hardly com- 
mensurate with the improvement in the contents 
and good reading matter. We predict that your 
paper will continue to advance not only in size but 
in its usefulness.” 
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BRUNS HYDRATED LIME NOW ESTABLISHED 


WITH NEW MODERN PLANT 


HE Bruns Hydrated Lime Company of Wood- 
ville, Ohio, lies in the heart of what is quite 
commonly acknowledged to be “the finest lime 
yock region in the country” and the particular de- 
posit of this company is said to be as good, if not 
better, than any rock found in this district. Con- 
ditions such as these do not often escape the pro- 
fessional promoter and the Bruns Hydrated Lime 
Company is no exception to the rule. Since 19238, 
when it was first incorporated, the company has 
gone through the vicissitudes of high pressure 
stock selling and mismanagement which might have 
wrecked many a less worthy enterprise. Recently, 
however, the company has been reorganized and 
the plant is now actually producing lime instead of 
merely stock. R. E. Kaemming, newly elected 
president of the company is owner of a hardware 
business in Woodville and is a man in whose busi- 
ness judgment and integrity the entire community 
has implicit confidence. D. C. Robinson, mayor of 
Woodville, has been elected to the board of directors 
and has also taken an active part in reorganizing 
the company. Since the stock of the company is 
largely held by local farmers and business men 
these moves have greatly improved the company’s 
standing, especially as the plant is now in active 
production, furnishing work to many local people. 
The company’s holdings consist of 167 acres of 





Incline from Quarry 


good dolomite deposit to the south of Woodville. 
The rock, less water content, analyzes about 45 per 
cent magnesium carbonate and 55 per cent calcium 
carbonate with traces of sulphates but practically 

















The Face of the Quarry Showing Character and Size of Stone Handled 
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Hand Picking Rock in the Quarry 


no clay. Overburden is almost entirely a negligible 
quantity and is removed with shovels, by hand, 
where necessary. The quarry, which has only been 
very recently opened up, is an irregular shaped hole 
about 100 feet long, 50 feet wide and 30 feet deep. 
The formation of the rock is very solid and is of 
uniform quality to a depth of at least 150 feet, as 
shown by the core test. In breaking out the face, 
holes are drilled with an Ingersoll-Rand air drill 

















Crane Used to Load Coal and Lime 


to a depth of 25 feet, spaced six feet apart and 
five or six feet back from the quarry breast. These 
are loaded with 60 per cent Grasselli gelatine 
dynamite, a 35 per cent Grasselli dynamite being 
used for secondary blasting. The rock is all 
picked and loaded into quarry cars by hand. 
Selection is made of stone as nearly uniform 
in size as possible of about 8 to 10 inches cubic 
dimension. The quarry is pumped dry by means 


Gasoline Locomotive With Car on Incline 
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of a Barnes suction pump belt driven by a 114 
h.p. International Harvester gasoline engine. The 
rock is loaded into six ton Koppel quarry cars 
which are hoisted to the top of the quarry up a 
30 degree incline by a six ton, gasoline driven 
Brookville combined hoist and locomotive. After 
five cars are hoisted to the top of the quarry the 
Brookville locomotive hauls them 690 feet to the 
end of an incline to the kiln house. This locomotive 
consumes about 5 gallons of gasoline per day and 
can haul up to eight 6 ton cars on the level. At 
the end of the 175 foot incline to the kiln house, 
the quarry cars are picked up by a Mundy hoist, 
driven by a 40 h.p. Westinghouse motor, and 
hoisted to the charging floor, where they are 
dumped into six Arnold and Weigel vertical lime 
kilns of 80 tons capacity each. The rock is coal 
burned at a temperature of 1800 degrees to 2200 
degrees Fahr. and the burned lime is drawn every 
four hours by means of draw shears operated by a 
Curtis air hoist. The kilns discharge into two 
yard rocker-type Koppel cars, of which there are 
twelve, and these cars dump the burned lime rock 
into an 8 yard Webster hopper but a few feet dis- 
tant on the same floor. The hopper discharges into 
a 25 foot centers, 18 inch Webster pan conveyor, 
driven by a 5 h.p. Westinghouse motor which takes 
the product to a 24-20 Jeffrey swing hammermill, 
driven by a 50 h.p. slip ring, squirrel cage Westing- 
house induction motor. From the hammermill the 
crushed lime is discharged into a hopper, from 
which it is fed by a Webster feed rod on to an 18 
inch, 76 foot centers, Webster conveyor with Good- 
year belting, driven by a 5 h.p. Westinghouse 
motor. This belt conveyor runs in a tunnel under 
the ground from the kiln house to the hydrating 
plant, which are in two separate buildings. 
Throughout both buildings all machines are con- 
trolled by Industrial Controller Company electrical 
interlocking devices. In case of a breakdown any- 
where in the plant this interlocking control auto- 
matically shuts down not only the particular ma- 
chine which caused the breakdown, but also all 
machines back of it, so that production does not 
clog up the machinery and when the plant starts 
up again it is operating on normal load. Provision 
is made however for individually operating any 
machine by “jogging” to make necessary repairs. 
Square D safety switches and Westinghouse con- 
troller equipment are used in the electrical layout 
of the plant. 


The belt conveyor from the kiln house discharges 
in the hydrating plant into a 10 inch 69 foot cen- 
ters, Webster bucket elevator driven by a 714 h.p. 
Westinghouse motor which conveys the material to 
a 125 ton ground lime storage tank made by the 
Indiana Bridge Company. The bin gate of this 
storage tank discharges on to an 18 inch, 52 foot 
centers Webster belt conveyor, driven by a 714 h.p. 
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Firing Floor of Lime Kilns 


Westinghouse motor which discharges into a 12- 
inch Webster screw conveyor 12 feet long, driven 
by a5 h.p. Westinghouse motor and this screw con- 
veyor takes the product to the weigh hopper from 
which it is discharged in weighed amounts directly 
into a Weber batch hydrator. About 2,800 pounds 
of lime are used to a batch, to which 30 per cent 
water is added. The hydrator is driven by a 15 h.p. 
Westinghouse motor through a 74 to 1 ratio Falk 
gear reduction unit. When sufficiently hydrated 
the batch of lime is discharged into a 6 ton hopper 
which discharges into a 10 inch, 8 foot centers 
Webster bucket elevator, driven by a 5 h.p. motor, 
which carries the product to a Bonnet mill driven 
by a 30 h.p. Westinghouse motor. From the Bon- 
net mill the finished lime is taken on a 10 inch, 56 
foot centers Webster bucket elevator, driven by a 
714 h.p. Westinghouse motor to a 100 ton finished 
lime bin. From this bin the lime drops through a 
smaller hopper to a 4 tube Bates valve bag machine 
where it is packed ready for shipment. The loca- 
tion of the bagging machine is convenient to both 
a railroad spur track and a truck loading platform. 

The power house is located adjacent to the main 
plant buildings and contains a 150 h.p. Stanwood 
boiler which furnishes steam as a forced draft on 
the kilns and to mellow the fire. An Ingersoll Rand 
12 by 10 inch air compressor is also housed in this 
building. It furnishes air for the quarry drill, for 
the Curtis air hoists and for general plant pur- 
poses. At present, the product of the Bruns Hy- 
drated Lime Company is none too well known and 
production is being carried on in excess of demand. 
However, the company plans to do some advertis- 
ing and to put a salesman out on the road. 

In the future, the erection of a gravel plant is 
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contemplated. Since the stone is handpicked at 
the quarry a certain amount of smaller stone is 
an inevitable by-product. This is now being used 
for track ballast and filling in around the plant 
without any crushing or sizing but in the future it 
will be a very important by-product to efficient op- 
eration, and crushing, screening and sizing units 
will be installed. 


Freight Volume Gains 


Improved service for the shipper and increased 
net income available for dividends to stockholders 
are two results that seem likely to be accomplished 
by railroads of the United States through the em- 
ployment of larger locomotives. New locomotives 
with more tractive power than their predecessors 
are able to haul longer freight trains thus increas- 
ing the efficiency of the lines. 

According to a study reported by the U.S. Labor 
Department, the ratio of freight cars per train was 
45.2 in 1926. This compares with a ratio of 43.8 
in 1925 and with 36.6 cars in 1920. The average 
freight train thus is shown to have grown in length 
by approximately eight cars from 1920 to 1926. The 
freight capacity per train was increased about 23.5 
per cent. In 1926 the lines hauled the largest 
freight volume in their history. In that year the 
gross ton-miles per train hour was 20.705 compared 
with 14.877 in 1920. 


Strike Losses Analyzed 


Industrial warfare cost the United States ap- 
proximately $14,083,536,000 in the twelve years 
. from 1915 to 1926, inclusive, according to a careful 
estimate made by the economic research bureau of 
the American Bond and Mortgage Company, New 
York. The estimate divides the losses into three 
parts—those suffered by the public, by the em- 
ployers, and by the workers. 

Strikes cost the workers about $2,015,299,000 in 
wages which is reported as 14.3 per cent of the 
total losses. As a result of increased buying power 
of the dollar, it is indicated that Labor eventually 
made up its losses. The total loss to employers is 
reported as $536,171,000 and amounts to 3.8 per 
cent of the total economic waste. The loss to the 
public is estimated at $11,532,066,000 or 81.9 per 
cent of the whole and is very much greater than 
the loss suffered by either workers or employers. 
This loss is indirect instead of direct, and is there- 
fore more difficult to estimate. 





Easier to Read 


Joseph Reeback, general manager, The Higgin- 
son Manufacturing Company, Newburgh, New 
York, writes of Pit and Quarry: “We think the 
recent changes you have effected in your maga- 
zine have made it easier to read, and no doubt have 
improved it generally. We are always interested 
in your articles on the gypsum industry.” 
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Tremendous Road Show Planned 


Plans for celebrating the 25th anniversary of the 
American Road Builders Association in the annual 
Road Show and Convention to be held at Cleve- 
land, January 9th to 13th, 1928, indicate the great 
progress which has been made in this field in the 
past few years. During the past few years, due 
to extended organization, the American Road 
Builders Association has come to represent the 
highway industry in all its branches and now, in 
addition to the latest methods of construction and 
maintenance, the convention presents the solution 
of the problem of traffic control and highway op- 
eration in the light of most recent developments. 
It is expected that 25,000 delegates, comprising 
representatives from every state in the Union, as 
well as many foreign countries, will view the ex- 
hibits at the Road Show. 


The Convention will be marked by four signifi- 
cant days. Monday, January 9th will be Manufac- 
turers’ Day and will give ample opportunity for 
the manufacturers to present their newly-developed 
products to the visiting members of their own or- 
ganizations from different parts of the United 
States, as well as their visiting distributors who 
are depended upon to carry the new developments 
of the manufacturers into their local fields. 


Tuesday, January 10th, will be Governors’ Day. 
Governor A. V. Donahey of Ohio will be Honorary 
Chairman of the day. Wednesday, January 11th, 
will be Pan-American Day and the program is given 
over to the special problems important in all coun- 
tries, as well as the development of closer relations 
with the Pan-American countries, especially in re- 
gard to their highway programs. Dr. E. Gil 
Borges, Assistant Director of the Pan-American 
Union, is Chairman of Pan-American Day and his 
close identification with the Pan-American coun- 
tries assures the greatest success for this day. 


Thursday, January 12th, is County Highway Of- 
ficials’ Day. The newly-organized Division, under 
its President, Thomas J. Wasser, will have charge 
of the program for this day. The County Division 
is functioning through eight Standards Commit- 
tees, covering the county highway problems. Pa- 
pers and reports of these committees will constitute 
the program of this day and all activities will be 
carried on by county officials. The County High- 
way Officials’ division is growing fast and gaining 
a large membership. Several hundred Contact 
Men have already been appointed and will act as 
delegates to the Convention. 


Friday, January 13th will be given over entirely 
to the Road Show, so that engineers, officials and 
contractors who have devoted their time to listen- 
ing to the papers at the Convention will have an 
opportunity to visit the Road Show and inspect and 
compare the latest developments in equipment and 
materials. 
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The matter of calculation of the composition of 
the raw cement mixture is one of highest im- 
portance to the cement technologist. The en- 
deavours that have been made during the past few 
years to improve the quality of cements have led 
to the introduction of more than two substances in 
the cement mixture. The old cement mixture might 
have contained just cement rock and limestone but 
conditions are different to-day. The calculation of 
the composition of the raw cement mixture, that is 
the determination of the amounts of various in- 
gredients that must be added in order to obtain a 
finished cement of definite properties is therefore 
a much more complicated matter than if just two 
ingredients only were present. The following 
article is of considerable value to the cement man 
and is written by a cement technologist of note in 
Germany, who is attached to the Research Institute 
of the German Iron Portland Cement Works Asso- 
ciation in Duesseldorf.—Editor. 


ORE than two substances are now being ad- 
M mixed to make a cement of high quality. 

When the mixture is made from two sub- 
stances, then a well-defined hydraulic silicate and 
iron modulus is determined without any difficulty 
from the established hydraulic modulus. However, 
if more than two raw materials are employed, then 
there is the possibility of changing the relation be- 
tween the sesquioxides to one another (the iron 
modulus) as well as to the silicate (the silicate 
modulus) independently of the hydraulic modulus. 
It is only necessary to choose the added materials 
in suitable manner according to character and 
quantity. If these consist practically only of a 
single ingredient, then the suitable mixing propor- 
tions can be easily calculated. On the other hand 
if the added substances also contain the remaining 
ingredients of the cement in quantities which can- 
not be neglected, then the desired proportions of 
the mixture as well as the analysis of the expected 
clinker are obtained by comparatively simple calcu- 
lations. The following examples will show that 
method must be followed in carrying out calcula- 
tions involving three and four raw materials in 
order to determine the proper mixing proportions 
and to analyze the clinker. The mathematical’ side 
of the problem involves the solution of several 
equations of the first degree containing several un- 
known factors. 


Before the actual examples will be solved, it is 
necessary to explain certain shortcuts and defini- 
tions, which will be used in the following calcula- 
tions. 
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RAW CEMENT MIXTURES CALCULATIONS 


By Dr. 


F. Gille 














The hydraulic modulus is designated as H and 
CaO 


is equal to 





Si0, + A1,0, + Fe,0, 
The silicate modulus is designated as S and is 
Si0, 


A1,0, + Fe,0, 
The iron modulus is designated as E and@ is 
A1,0, 


equal to 





equal to 
Fe,0, 

The percentage compositions of ingredients in a 
raw mixture are designated as s for silica, a for 
alumina, f for iron oxide and c for lime. R.0, is 
designated as being equal to Fe,0, + Al,0,. The 
sum of the silica, alumina and iron oxide is denoted 
by the symbol, Si. The first mixing factors, which 
are to be calculated will be designated for short as 
x. 

An exponent written to the right and below of 
the symbol, for example s., is intended to indicate 
that the content corresponds to the given raw 
material, thus for example s, denotes the percen- 
tage content of silica in the raw material which is 
designated as w. 

If only very definite moduli, that is comparative 
rations, are required, then it is immaterial whether 
the calculations are made of the composition of the 
raw mixture with consideration of the loss on igni- 
tion or not. If analyses, which contain the loss on 
ignition, are employed, then the mixing ratios are 
directly obtained as the final result, but in this case 
it is necessary to give up the idea of carrying out 
the calculations in the most convenient manner and 
vice versa in other cases. However if it is required 
to work towards a clinker of definite content of one 
or more substances, then the analyses used in the 
calculations must take into consideration the loss 
on ignition. 

In order to demonstrate the process, the case of a 
given hydraulic modulus and two raw materials 
will first be handled. 

CASE 1. TWO RAW MATERIALS GIVEN. 
AND THE HYDRAULIC MODULUS OF THE 
CLINKER THE PROPER MIXING PROPOR- 
TIONS ARE REQUIRED. 

Thus H is to be equal to 2.00 and the analyses of 
the substances that are available for making this 
mixture are as follows: 


Raw material 2. 
Slag, without 
ignition loss 


Raw material 1. 
Limestone, with 
ignition loss 


CaO 88.9% 51.6% 48.0% 
MgO 0.5% 0.3% 1.2% 
RO, 3.4% 2.0% 13.1% 
SiO 7.2% 4.2% 35.2% 
MnO Saks 7 1.5% 
S ees 1.0% 
Co, 40.8% ‘at 
H,O 1.1% 


The hydraulic modulus is determined by means 
of the equation given above to be equal to 


Cad Cad 


"a 





H ==. 
Sid, + R,0, 


When the aforementioned symbols are intro- 
duced into this equation, then H is equal to 


C,X, + CX, 





Six, + Six. 


This equation may then be written in the follow- 
ing form:—(H.Si, — c,) x, + (H.Si, — c.)x, = 
(1). It is also possible to write the equa- 
tion that the sum of the mixing proportions is 
equal to unity, thus, x, + x, — 1 (2). 

The solution of the two equations numbers 1 and 
2 with respect to the factors or unknowns x, and 
x, then gives the following results :— 


ec, — HSi, 
x= — 
H (Si, — Si.) + 





ay om By 


From the analyses which have been given above, 
c, is equal to 88.9, c, to 48.0, Si, to 10.6, Si, to 48.3, 
c, — c, to — 40.9 and Si, — Si, to — 37.7. 

If these values are introduced into the formula 
for x,, then we have the following: 


—48.6 
= ——— = +0.418 and x, = 
—116.3 


48.0 —2 x 48.3 
xX. = 





 __2¢37.7—40.9 
1 — 0.418 — 0.582. 


The calculations were carried out under the con- 
dition that the loss on ignition was not considered. 
According to this assumption there is no loss on 
ignition in the slag. There therefore remain to be 
calculated the mixing proportions of the limestone 
to the state in which loss on ignition is taken into 
consideration. The proportion is therefore written 
as follows :— 58.2 ~ 100 — 41.8 ~ y, and y is then 
found to be equal to 72.0. 41.8 parts of ignited 
limestone are therefore equal to 72.0 parts of the 
unignited limestone. Hence x, is equal to 72.0 and 


x, is equal to x, or 58.2, the sum being 130.2. When 
these figures are converted to the percentage basis, 
it will be found that 55.3 per cent of limestone and 
44.7 per cent of slag must be mixed together in 
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order to obtain a clinker with a modulus of 2. The 
expected clinker analysis can then be calculated by 
multiplying all the ingredients of raw materia] 1 
(without ignition loss) by x, and correspondingly 
all the ingredients of the raw material 2 (without 
ignition loss, with x, and then adding them to- 
gether, thus :— 


Cad Sid, R,0, Mg0 MnO § 
0.418 x raw material 1.37.2 3.0 14 0.2 — — 
0.582 x raw material 2. 27.9 20.4 7.6 0.7 0.9 0.6 


Clinker 65.1 23.4 9.0 0.90.9 0.6 


The total addition of all figures is equal to 99.9 per- 
cent. 

The hydraulic modulus can then be calculated 
from this composition of clinker by dividing the 
percentage of lime, 65.1, by the percentages of 
silica, alumina and iron oxide, or 32.4. The quo- 
tient is 2.01 and the difference between this figure 
and the figure 2.00 as given at the outset is due to 
the shortcuts that were made in the calculations. 

The method of calculating the composition of the 
raw mixture has been described in detail for the 
case where two substances are employed, while the 
same method is applied with some changes in cal- 
culating the composition when three raw materials 
are employed. 

The case that is now to be considered involves 
the making of a clinker which has not only a 
definite hydraulic modulus but also a determined 
silicate modulus. Except in very particular cases, 
this is only possible in using three raw materials 
and in other cases the silicate modulus is predeter- 
mined by determining the hydraulic modulus. 

The second example therefore consists in the use 
of three raw materials, namely limestone (1), slag 
(2) and Sand (3). The analyses of these three 
substances are given. A clinker of definite hydrau- 
lic modulus with simultaneously fixed silicate 
modulus is required. What must be found in this 
case is the proportions of the various ingredients to 
make up the mixture and the analysis of the 
clinker. The only unknown mixing proportions are 
indicated as x,, or x, and x,, ete. The hydraulic 
modulus H can then be written in the following 
form :— 

C,x, 4+ C,x, 4- Cx, 
— (3) 





7 Six, + Si,x, + Si,x, 


In the same manner the formula for the silicate 
modulus may be written as follows:— 


S.x, + S.X, + S2X, 





(4) 


r,X, + VX, + YX; 


The third equation, which is required in order to 
solve these equations, is the relation between the 
various unknown factors which must add up to 
unity, thus:— x, + x, + x,=—1........... (5). 





November 23, 1927 


If equations number 3 and 4 are transposed, 
then the following system of equations is obtained: 


Xi + x2 ; + Xs : =1 (5) 

x, (HSi: —¢:) +x: (HSi: — c:) +xs (HSis — es) = 0 (3a) 

x, (Sr: — si) +x: (Sri — s2) +x: (Srs — cs) = 0 (4a) 

The solution of these equations is most con- 

veniently carried out with the aid of determinants 
Dxv 


D 
equal to 1, 2 and 3. D, Dx,, Dx, and Dx, will then 


have the following form :— 


and then we have the form , Wherein v is 





Dp = | o,.—c. mei,—c, usi,—c, 
| Sr, — S, Sr. — 8S, Sr, — 8, 





| 
Dx, — | Hei,—cCc, 0 Hsi, —C, | 
Sr, — 8, 0 Sr, — 8, | 
Dx, = | 6 Hsi,—C, Hsi, —C, 
0 Sr. — S, Sr, — 8, 
| 1 1 1 
Dx, — | HSi,—C, HSi, —C, 0 
| Sr, — 8, Sr, — 8S, 0 





The numerical calculations involved in sclving 
such a determinant of the third degree will be 
given in detail, for this method of calculation is 
most rapid in arriving at a solution of a problem 
of this character, and also the solution may be very 
easily obtained by substitution. 


According to the Sarrus rule the process is such 
that the two first series of determinants are written 
again after the third column, and then the lines 
are drawn as indicated in the accompanying illus- 
tration. 

The products which are indicated by the full and 
dotted lines are then carried out and are considered 
to be members of an expression which belong to- 
gether. Those products represented by the full 
lines are + products and those represented by the 
dotted lines are minus products. The algebraic 
sum can therefore be written in the following 
form:— D = + 1. (Hsi, —c,) (Sr, — s,) + 1. 
(Hsi, a Cs) (Sr, cae S,) “+ 1. (HSi, Fras ¢,) 
(Sr, — r,) —1. (HSi, —c,) (Sr, — s,) —1. 
(HSi, —c,) (Sr, — s,) —1. (HSi, —c,) (Sr, — 
s,). This may then be converted into the follow- 
ing form :— D — + 1. (HSi, —c,) (Sr, —s,) + 
1 (HSi, —c,) (Sr, —s,) + 1 (Hsi, —c,) (Sr, — 
s.) — 1 (HSi, —c,) (Sr, — s,) —1 (HSi, — c¢,) 
(Sr, —s,) —1 (HSi, —c,) (Sr; — s,). 

In a similar manner the following equations may 
also be written :— 


Dx, = (HSi. —_— C2) (Srs _ Ss) — (HSis _ Cs) (Sr —_— C2). 
Dx. = (HSis — cs) (Sr: — s:) — (HSi: — a) (Srs — ss). 
Dx, = (HSi — C1) (Sr. — Se) — (HSi: — C2) (Sri — S:). 


The solution of these equations is then as fol- 
lows :— 
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x1 = . 
(HSi.—Cz) [ (Sr:—S;) —(Sr:—S:) ] + (HSi:—Cs) 


(HSi:— Cs) (Sr.— S:) 
[ (Sr.—S.) — (Sr.—S.)]+(HSi:—C:) [(Sr—S2) — (Srs—Ss)] 


(7) HSi;—Cs) (Sr:—C:) ae 
x2 = 
(HSi.—C.z) [ (Sr:—Ss) — (Sr:—S:) ] — (HSi:—C:) 


(HSi:—C.) (Srs—Cs) 
[ (Sr:—S:) = (Sr.—S.) J+ (HSi:—C:) [ (Sr.—S:) = (Sr:—Ss) ] 
(HS:—(C:) (Sr.—Sz) = 
(8) x = 
(HSi.—C:z) [ (Sr:—S:) — (Sr:—S.) ] oo (HSis—Cs) 
(HSi.—C.) (Sri—S,) 
[ (Sr:—S:) = (Sr.—S:) j+ (HSi:—C:) [ (Sr.—S:) =— (Srs—Ss) ] 
In numerical calculations it is more convenient to 
determine the value of x, by adding together the 
values of x, and x, and then subtracting from unity. 











Numerical Data in Example No. II 


The following analysis are given on the ignition- 
free basis. (If there is a loss on ignition to be 
taken into consideration, then the calculation is 
exactly the same as has been indicated above, the 
only difference is that the composition of the 
clinker is obtained by recalculating.) 


Raw material1l Rawmaterial2 Raw material 3 
Limestone Slag Sand 








Al,O, 2.00 12.00 3.00 
FeO, 2.00 1.00 5.00 
CaO 90.00 49.00 2.00 
Residue 2.00 63.00 

100.00 100.00 100.00 


A clinker is required with a hydraulic modulus 
of 2.20 and a silicate modulus of 3.00. What must 
be expected in the way of a clinker analysis? In 
what proportions are the substances to be mixed 
together? 

According to what has been indicated above the 
following values of factors are used in these cal- 
culations: HS,—c, is equal to —72.4; HSi,—c, is 
equal to +55.6; HSi,—c, is equal to +213.6; 
Sr,—s, is equal to +8; Sr.,—s. is equal to +4; 
and Sr.—s, is equal to —60. 

No other values are present in these formulae, 
6, 7 and 8, expect the products of these values in 
various shapes. When these numerical values are 
inserted in these equations, the common denomi- 
nator is found to be D equal to —8402.9. 

In the same manner the following values are 
found for the numerators of x,. Dx, = —4590.0; 
and likewise Dx, — —3069.0, and Dx, = —742.4. 

Then we have the following equations: 








Dx, Dx, 
x, = = +0.546; x, = —s = +0.366; 
Dx, 
x, = = +0.888 and x,+x,+x,—1. 


Hence it follows that 54.6 per cent of limestone, 
36.6 per cent of slag and 8.8 per cent of sand must 
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be mixed together to give the required clinker com- 
position, figured on the ignition loss—free condi- 
tion. In order to obtain the true mixing propor- 
tions the figures in this case must be calculated 
to the state where ignition loss is taken into con- 
sideration in the manner that has been described 
in the first example. 

In order to find the anaylsis of the expected 
clinker, we follow a process of similar character as 
in the first case and obtain the following: 


























Laementes Siaition deme Teme) «o.oo cccscvcccccccvvecses 
Slag (ignition loss free) 


Sand (ignition loss free) 


eee ete eee eee eee eee eee ee ee eee eee 


ME a ee CE Remi heb bk bh a eS AEA SSS ENO SERIO SMa A 
CaO Sid. Al.O; Fe.0; Residue 
x0.546 49.1 Bed 1.09 1.09 1.09 
x0.366 17.9 12.8 4.39 0.37 1.10 
x0.088 0.2 19 0.26 0.44 aks 
67.2 22.9 5.74 1.90 2.19 


The sum of all these figures is 99.9. 


The clinker has actually a hydraulic modulus of 
2.2 and a silicate modulus of 3.0. 


The third case that has to be considered involves 
three given raw materials and a clinker with a 
definite hydraulic modulus. Furthermore it is 
necessary that the clinker contain a definite pro- 
portion of a certain ingredient. For example in 
this case it is necessary that the clinker contain a 
definite proportion of iron. 


The following system of equations may then be 


written: 

Xi +-Xe2 +X; =o yk 
Xi (HSi: ve C:) +X. (HSi: —_ c:) +x; (HS};—e:) = O 
xf; +x2f, +x:f; — oe 


The solution is again as follows: 


Dx: Dx: Dx: 
= X15 —— — Xa; 
D 








= Xs 


Then the following determinants can be written: 


} 1 1 1 
D= /(HSi—c, HSi:—c: HSi:—es 


f, f- f; 
| 4 1 | 
px O 
| m f. | 
an 1 1 | 
Dx.—= ‘HSi:—c, O HSi;—e; = 
iT m f; | 





The factor x, may be more simply calculated 
from the equation x, = 1 — (x,+x,). 

Hence the following equations may be written 
and used in arriving at the final solution of the 
problem: 












Xi 


(HSi-x—c:) f; — (HSi:s—e:) f: + m [H(Si:—Si.) + e—es] 











X2 


~ (HSi—e,) (f—f:) + (HSi—es) (f:—f.) + (HSi—e.) (£—f:) 
(HSi;—e:) f, —- (HSi:—c:) f; +m [H (Si:—Sis) -t- Cs—Ci 
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The various values of Si, f and ¢ are given in the 
following tabulation: 


Si f c 
Raw material 1. .......+ 6.83 0.90 91.6 
Raw material IJ......... 47.26 0.56 49.2 
Raw material III......... 89.5 86.5 0.42 


The clinker is required to have a hydraulic 
modulus of 2.20 and in addition an iron content of 
3.6 per cent Fe,O.,. 


Hence H is equal to 2.2 and m to 3.6. 


The following equations can be written with the 
values given above in the analysis of the raw ma- 
terials: 


HSi: — a = —76.6 f; — fi = +85.6 
HSi. — Cc = +54.7 f; = i. —_— oS 0.34 
HSi, — Cc; = +196.5 f. cacencnd f; = —85.94 


Hence x can be found by introducing these values 
in equations numbers 9, 10 and 11 and the follow- 
ing values for x,, x. and x, are then obtained. 








5126 5819 

x= + — =— 0.452. x = = 0.514 
11324 11324 
xXx = 1 — (x: + x) = 0.084. 


The calculation of the composition of the clinker 
is then as follows: 


Sid, A1.0; Fe.0; CaO 
0.542 x limestone..... 2.30 0.38 0.41 41.3 
Uscy [YE dae -: |") eae 17.84 6.18 0.29 25.3 
0.034 x pyrites waste.. 0.12 vos 2.94 0.1 
GSMO occ Adsace cued 20.26 ——. 3.64 66.70 


The sum of these figures is 97.16. The difference 
between this figure and 100 percent represents the 
ingredients in the clinker that have not been taken 
into consideration. 


It was required that the value of H be 2.20 and 


— (HSi.—e:) f; + (HSi:—e:;) f; a (HSi:—e:) f, — (HSi;— 
Cs) f, — (HSi:—e.) f, — (HSi:—e:) fs. 


1 
HSi —C2z HSi.—c, j= HSi.—ce.) f; —_ (HSi;—e;) é oa n [H (Si:—Sis) — C:—Cs] 
fs 


(HSi;—e;) f; — (HSi,—c:) f; a m [H (Si—s;) a Cs—Ci J. 


pf the iron oxide 3.60. The values determined by 
calculation, as above, are 2.19 for H and 3.64 for 
the iron oxide. The slight difference between these 
figures is caused to be sure by the inaccuracy of 
the method of calculation, which it has been indi- 








(9) 











X; = 1— (x:+x2) 








na (10) 


~ (HSi—e.) (f-—f,) + (HSi—c:) (f—f:) + (HSi—e:) (f,—f: 


(11) 
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cated above is only approximate in character. 
Nevertheless it is easy to see that the difference is 
not of any momexent in practical work. 

(The final example of calculation that will be 
given in this translation is of a clinker wherein 
there is to be a definite relationship between the 
silica, alumina, iron oxide and lime. Another ex- 
ample is given in the original article which in- 
volves the calculation of a clinker with a definite 
hydraulic modulus as well as silicate and iron 
moduli. This calculation involves the solution of 
four simultanions equations. This is accomplished 
again by the aid of determinants. It must be men- 
tioned here that this method of calculation can of 
course be applied to the ordinary Portland cement, 
cement fondu, supercements and in fact to all 
cement products. The real value of the method lies 
in this fact and the cement man who studies this 
article will realize its value and the use he can make 
of the information contained in it in his daily 
work, when he takes this fact into consideration. 
The article was however originally written for the 
iron Portland cement industry and it is therefore 
given here in that form, although its appeal is to 
the other branches of the cement industry as well. 
Trans). 


The analyses of the substances used in example 
number III are as follows: 


eee eee eee ee ee eee eee ee eee tees eeeeeeeeeesreseeeeee 


Iron oxide 
Manganese oxide 
i he ees ha aa tak eG ease ehe RAKES Cees ¥e 
EE ORS I  e Ere 
Phosphorus pentoxide 
Sulphur trioxide 
Sulphur 
Residue 


eee e eee eee eee eee eee ee eee eee eeseetesene 


a ee ee ee ek a i eo ee ee ee ee ee ee ee re 
SHCSCHS ETEK HB HEHSHE MH CHC HEH CR TCE HCC HHO CES 


CoS eS 6.6 2S SOOO EW 28 6 68 6 & 6% 4 OS 66 6 610. 6 'S:6'O 8 CH 690.6 6.08 


In the case where the calculated clinker must 
show a definite relationship between the content of 
lime, alumina, iron oxide and silica, it is possible 
to write the following ratios: lime to silica de- 
signated by m; iron to silica, designated by n; and 
alumina to silica designated by p. 

The following series of equations is then written 
as below. The solution of these equations is car- 
ried out in the same manner as has been explained 
in the examples discussed above: 


Xi + Xz + Xs 
Xi (ms; ie C2) + X2 (ms; — c:) + Xs: 
x: (ns: — f,) + x. (ns: — f,) -+ xs 
X1 (ps: —- ai) + Xe (ps: — ar) + X: 


The solution of these equations is carried out 
with the aid of determinants, and those who wish 
to follow the detail of this solution are referred to 
the original article. It is understandable that when 
there are just three rations, or three set relations, 
as for example between alumina, lime and silica, 
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then only three equations need be written and 
only three unknown are involved. The solution of 
the three equations is considerably simpler than 
one of four equations and is also carried out in 
good approximation by the aid of determinants. 


Concretes 


Setting is accelerated by the use of mixtures of 
calcium and aluminum chlorides and nitrates; these 
may be added to the binding agent in advance, or 
in the course of working. Solutions of such mix- 
tures may be used for working up the material. 
Setting times are given for various solution 
strengths and proportions of the salts of the two 
elements, as well as those obtained when they are 
used separately. The material may be used for 
houses, canals, tunnels, and artificial stone articles 
such as placques, and terazzo. Chem. Fabrik. Gru- 
nan, etc. (British Patent 275,897). 


Asbestos-Cement Slabs 


Asbestos-cement building sheets are formed with 
a rough-cast surface produced by setting stone 
chips or like material in a facing of cement laid on 
the sheet. Cement, or a mixture of asbestos and 
cement is spread on the clear moistened surface of 
the sheets and the chippings added while the layer 
is still moist. The cement may be of various colors. 
A. Cuckow (British Patent 276, 815). 


Raw material II Raw material II] 














Limestone Slag Pyrite waste 
5.10 34.7 3.00 
0.83 12.0 
0.90 0.56 86.5 

ee 0.25 0.25 
91.60 49.2 0.42 
1.57 2.20 —_—— 
—— — 0.09 
oa 0.12 6.10 
a 0.94 — 
oe ae 3.64 
100.00 100.00 100.00 
Concrete 


A borable and nailable concrete is obtained by 
first mixing 1 part of lime and 16-18 parts of sand 
to form a lime mortar, and this is ground before it 
has completely set and then mixed with one part of 
cement. The setting process of the total mixture 
should begin before the setting of the first mixture 
has been completed. W. O. Zimmermann (German 
Patent 448, 030). 


X4 pene 1 
(ms; ae Cs) + X, (mss; — Cs) =e 
(n :-— f;) — pe (nss — f,) — 0 
(ps: — as) + X%+ (psi — as) = 0 


Concrete surfaces are treated with substances 
which hinder or retard the setting of the cement. 
These substances are first mixed with colloidal car- 
riers such as viscose, collodial starch, etc. Sub- 
stances used may be tannic acid, sugar, and hygro- 
scopic salts such as calcium chloride. 





the National Sand and Gravel Association we 

are permitted to publish this account of a 
meeting held in Little Rock Arkansas during the 
latter part of October.—Editor. 


It is possible to find convincing proof of the 
desirability, even the fundamental necessity, of 
mutual cooperation in common problems by turn- 
ing one’s attention to a joint meeting of sand, 
gravel and crushed stone producers in Southwest- 
ern Territory, held in Little Rock, Ark., during the 
latter part of October. There was a splendid at- 
tendance of producers, and it was a genuinely 
interesting meeting. It was held as a logical de- 
velopment of the first meeting of producers in 
Dallas on September 9, when for the first time the 
industry in the Southwest gathered for a general 
discussion of the investigation which the Inter- 
state Commerce Commission has launched for the 
purpose of establishing a scale of rates on sand, 
gravel and stone which will apply interstate and 
intrastate in the affected territory. 

Due to petitions filed with the Interstate Com- 
merce Commission at the time of the Dallas meet- 
ing which pointed out that producers would not 
have sufficient time to prepare their case intelli- 
gently and comprehensively for presentation at 
the hearings which were scheduled for October 31, 
the Commission consented to a postponement until 
December 5. The hearings will begin on that date 
in New Orleans, with further hearings to be held 
immediately thereafter in Dallas following the 
taking of testimony at the former city. 


Through the efforts of Attorney Frank A. 
Leffingwell, who has been retained by South- 
western sand, gravel and stone producers to repre- 
sent them in the case, the Interstate Commerce 
Commission has issued a supplementary order in 
the investigation which greatly simplifies the pro- 
cedure and promotes conservation of time in the 
conduct of the Commission’s study. At the outset 
of the Little Rock meeting, W. M. Barrow, who 
was elected unanimously to serve as the presiding 
officer, announced that the first business to be con- 
sidered was that of answering the various ques- 
tions enumerated by the Commission in the order 
referred to above. In a summarized fashion, the 
wording of the order is as follows: 

“It is believed that if the parties who expect to 
submit definite proposals at the hearing will, prior 
to such hearing, exchange such proposals with 
each other that much less time will be consumed 
in the hearing of these proceedings than would 
otherwise be the case; that the record can be very 
materially curtailed, and disposal of the matters 
under consideration expedited. Therefore, the 
parties to these proceedings (shippers and car- 
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SOUTHWESTERN PRODUCERS CONSIDER RATES 












riers), both present and prospective, will be ex- 
pected to exchange with each other on or before 
November 21, 1927, the proposals which they re- 
spectively expect to submit at the hearing and to 
furnish the Commission at the time of such ex- 
change with a copy of such proposals. . . . To 
the end that testimony offered may concern only 
controverted and material facts all parties to the 
proceeding are urged to give consideration to the 
following questions and, if possible, be prepared at 
the opening of the hearing to state for the record 
the result of such consideration: 

1. Assuming that as a result of these proceed- 
ings a basis of rates is prescribed for the future, 
can agreement be reached as to the list of com- 
modities that should be covered by the rates pre- 
scribed? 

2. Can agreement be reached as to average 
value at shipping point of the different commodi- 
ties involved in these proceedings? 

3. If the respective commodities differ in value, 
does such difference warrant a difference in the 
transportation rate? 

4. Can agreement be reached as to the average 
loading of each commodity? 

5. Can agreement be reached as to the points of 
shipment of each of the commodities in the terri- 
tory covered by the proceedings? 

6. Can agreement be reached as to the extent 
of the movement for a representative period of 
the different commodities? 

7. Is it agreed that the operating and transpor- 
tation conditions throughout the general territory 
covered by these proceedings are similar? 


8. Is it agreed that the same basis or level of 
rates should apply on these commodities through- 
out the general territory covered by the pruceed- 
ings? 

9. Assuming that the same basis or level of 
rates should apply throughout the general terri- 
tory, can the parties agree as to how this should 
be accomplished? That is, by the prescription of 
a mileage scale of rates, group basis, or point to 
point basis? 

10. The enumeration of the above questions for 
consideration is not meant to exclude from con- 
sideration by the parties other matters which 
might occur to them and upon which an agreement 
might be reached.” 


Chairman Barrow stated that at a conference 
with Examiner Waters of the Commission, who 
will conduct the hearing for the Commission, he 
had learned that the questionnaire had been sub- 
mitted to the carriers as well as to the shippers, 
and that, if the meeting could agree on answers to 
the questions, it would reduce the necessity for 
prolonged testimony to a great extent. 
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Taking up the questions in the order of their 
emuneration. Mr. Leffingwell moved that a com- 
mittee be appointed to draft a proposed description 
for submission to the meeting in answer to the first 
question. This was approved. Thereafter the 
committee’s report was presented, meeting with 
no objections. It read as follows: “Sand, except 
asbestos sand; gravel; crushed stone (broken stone 
ranging in size up to 200 pounds weight) ; includ- 
ing ground limestone, but not including gypsum 
rock; riprap (irregular shaped rock) in pieces 
ranging up to 200 pounds weight; clay (except 
ground clay in bags and treated or milled fire clay; 
common shells, whole or crushed; crushed tile and 
crushed sewer pipe (imperfect hollow tile and 
sewer pipe crushed for use instead of crushed 
stone) ; soil; cinders; crushed bricks or brickbats; 
chats (mine gravel whole or crushed; and slag, not 
pulverized, in bulk, in straight or mixed carloads; 
minimum weight 90 per cent of marked capacity 
of the car, except that when actual weight of cars 
loaded to full visible capacity is less than 90 per 
cent of the marked capacity, such actual weight 
shall be used.” 


The committee was also instructed to submit 
suggested answers to the second and third ques- 
tions. They recommended an affirmative answer 
to the inquiry of the Commission regarding average 
value of the different commodities and shipping 
point, and that “no” should be the response to the 
third question. These met the approval of the 
meeting. 

The fourth, fifth and sixth questions were not of 
a debatable nature, and no difficulty was had in 
reaching an agreement concerning appropriate an- 
swers. The average loadings of the commodities 
as shown by the records of the highway commis- 
sions of the four interested states will be submitted 
as part of the producers’ testimony; agreement can 
easily be reached concerning the points of shipment 
of each of the commodities; and data will be pre- 
pared and furnished to the Commission showing 
the extent of the movement of the commodities 
during 1926, that year being considered a repre- 
sentative period. 


The seventh question was the subject of consid- 
erable discussion, but the final action taken, as 
recommended by Mr. Barrow, stipulated that “In- 
asmuch as the Interstate Commerce Commission 
has in numerous proceedings held that the operat- 
ing and transportation conditions in the general 
territory involved in this proceeding are similar, 
until other evidence is offered, and for the purpose 
of this case only, it is agreed that the operating and 
transportation conditions throughout the general 
territory covered by these proceedings are similar.” 

The answer agreed upon, so far as the eight 
questions is concerned, was “‘Yes; it is agreed that 
the same basis or level of rates should be made to 
apply generally throughout the territory.” The 
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“BATON ROUGE SCALE” 
Rates Stated in Cents Per Ton of 2,000 Pounds 


Distance Single Line Joint Line 
10 37 50 
20 42 55 
30 47 60 
40 52 65 
50 57 70 
60 62 75 
70 67 80 
80 71 84 
90 75 88 

100 79 92 
110 83 96 
120 87 100 
130 90 103 
140 93 106 
150 96 109 
160 99 109 
170 102 112 
180 105 115 
190 108 118 
200 111 121 
210 114 124 
220 117 127 
230 120 130 
240 123 133 
260 128 138 
280 133 143 
300 138 148 
320 143 153 
340 148 153 
360 153 158 
380 158 163 
400 163 168 
420 167 172 
440 171 176 
460 175 180 
480 179 184 
500 183 184 
520 187 187 
540 191 191 
560 195 195 
580 199 199 
600 203 203 
640 210 210 
680 217 217 
720 224 224 
760 231 231 
800 238 238 


ninth question of the Commission inquired as to 
how this should be accomplished, and the meeting 
recommended in answer: “By the publication of 
rates in cents per ton of two thousand pounds, on 
mileage scales; one scale for single line application ; 
another scale for application over two or more lines 
not under the same management or control; rates 
to be calculated via the shortest route between 
point of shipment and destination over which car- 
load freight may be interchanged; and in the cal- 
culation of distances via such routes, where dis- 
tances are stated in fractions of a mile, fractions of 
less than one-half are to be dropped and fractions 
of one-half or greater to be considered as one mile.” 

At this point, Mr. Barrow reminded the meeting 
that the Interstate Commerce Commission had sug- 
gested that the parties in the proceedings should 
exchange proposals prior to the hearing, and that 
it would be necessary, therefore, for the producers 
to come to an agreement as to the scale of rates for 
which they would contend. After thorough con- 
sideration of this essential feature of the case, it 
was decided that a scale identified as the “Baton 
Rouge Scale,” prepared by W. B. Redding of the 
Louisiana Highway Commission, best reflected a 
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reasonable measure of rates for application on the 
commodities inciuded in the investigation of the 
Interstate Commerce Commission. The scale in 
question accompanies this article. 

The full complement of the steering committee 
appointed to supervise the presentation of the case 
of Southwestern sand, gravel and stone producers 
to the Commission now consists of the following: 
F. E. Bolte (chairman), Rhea Miller, E. Eikel, 
E. A. Starr, J. M. Chandler, J. N. Daly, R. S. 
Wilson, E. L. Huddleston, J. S. Meriwether, R. A. 
Gibson, S. A. Jones, A. S. Henderson. Mr. Barrow 
was instructed by the meeting to advise Commis- 
sioner Lewis of the Interstate Commerce Com- 
mission with respect to the action taken by pro- 
ducers and also to ascertain what the carriers have 
done or intended to do as their measure of com- 
pliance with the suggestions of the Commission. 





Record October Construction 


New construction started in the 37 Eastern 
States (about 91 per cent of the total in the United 
States) last month reached a total of $562,815,800, 
according to F. W. Dodge Corporation. The above 
figure was the highest October contract total on 
record and was the fourth largest monthly total on 
record for this year. It was 8 per cent ahead of 
the September 1927 figure and 9 per cent over the 
total for October of last year. The most important 
items in the October building record were: $243,- 
562,200, or 43 per cent of all construction, for resi- 
dential buildings; $108,210,500, or 19 per cent, for 
public works and utilities; $79,719,700, or 14 per 
cent for commercial buildings; $50,712,200, or 9 
per cent, for industrial projects ; and $30,169,600, or 
5 per cent, for educational buildings. 


Last month’s record brought the total volume of 
construction started since the first of this year up 
to $5,359,297,900 being an increase of $2,791,500 
over the amount reported in the corresponding 
period of 1926. New work contemplated in the 37 
Eastern States during October amounted to $607,- 
986,900. This figure showed a drop of only 3 per 
cent from the amount reported in September of 
this year and a loss of 5 per cent from the amount 
reported in October of last year. 


October building contracts let in New York State 


and Northern New Jersey amounted to $168,016,-. 


500. This figure was the largest October contract 
total yet on record for this district and was also 
the second highest monthly figure yet recorded this 
year in New York State and Northern New Jersey. 
New work contemplated in New York State and 
Northern New Jersey last month reached a total 
of $187,534,100. This figure shows an increase of 
20 per cent over the amount reported in the preced- 
ing month and a gain of 3 per cent over the amount 
reported in October, 1926. 

The total volume of construction contracts 











awarded in 


New England States in October 
amounted to $28,768,800. This amount was 17 per 
cent below the September, 1927, total and was al- 
most 9 per cent under the October, 1926, figure. 
Contemplated projects as reported last month 
amounted to $66,677,900. This figure was 5 per 
cent ahead of the amount contemplated in Septem- 
ber of this year and 16 per cent ahead of the Octo- 
ber 1926 contemplated total. 

Construction contracts awarded in the Pittsburgh 
District (Western Pennsylvania, West Virginia, 
Ohio and Kentucky) during October amounted to 
$56,416,100. This sum represents a decrease of 21 
per cent from September of this year as well as a 
loss of 3 per cent from October of last year. New 
work contemplated in the Pittsburgh District in 
October amounted to $71,266,300, being a gain of 
10 per cent over the amount reported in October of 
last year. 

October contracts let on new construction work 
in the Central West (Illinois, Indiana, Iowa, Wis- 
consin, Michigan, Missouri, Kansas, Oklahoma and 
Nebraska) amounted to $194,278,100. The above 
figure was the highest October contract total yet 
recorded for this district and was also the second 
largest monthly total ever recorded in the Central 
West. New work contemplated in this district dur- 
ing October reached a total of $174,368,800. Last 
month’s record was 12 per cent less than the total 
for September of this year and 6 per cent under the 
October 1926 record. 

Building and engineering contracts let in the 
Northwest (Minnesota, the Dakotas and Northern 
Michigan) amounted to $7,063,100 during October. 
Last month’s figure showed an increase of 29 per 
cent over the September 1927 total, but was 28 per 
cent less than the total for October of last year. 
Contemplated construction projects were reported 
in the Northwest in October to the amount of 
$7,600,600. This figure showed a loss of 15 per 
cent from the contemplated total for September of 
this year and was 30 per cent under the amount 
reported in October of last year. 

The Southeastern States (the Carolinas, Georgia, 
Florida, Tenessee, Alabama, Mississippi, Arkansas 
and Louisiana) had $46,379,600 in contracts for 
new building and engineering work during October. 
The above sum represents a loss of 19 per cent from 
the preceding month and 4 per cent from October 
of last year. Contemplated new work reported in 
the Southeastern States during October amounted 
to $48,016,200. Last month’s total was 30 per cent 
less than the amount reported in September of this 
year and 9 per cent less than the amount reported 
in October 1926. 

Construction started last month in Texas 
amounted to $13,663,500. This figure was 13 per 
cent below the total for the preceding month and 
was 17 per cent less than the total for October of 
last year. Contemplated new work reported in 
Texas last month amounted to $22,264,700. 
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EFFECTIVE SAND HANDLING METHODS USED 
BY CONSTRUCTION MATERIALS COMPANY 


construction Materials Company of Chicago 

that no article of this nature could possibly do 
justice to the business as a whole within any 
reasonable space limitations. The commercial busi- 
ness of dredging Lake Michigan sand in two grades 
for plaster and brick mortar and for asphalt road 
building will therefore be the main theme of this 
description. 

The company uses two boats for this purpose, the 
S. S. Sandcraft and the S. S. Sandmaster. Each are 
modernized to an extent which, for a rather com- 
mon product such as sand, staggers the imagina- 
tion. The S. S. Sandcraft is a steam driven boat 
while the S. S. Sandmaster is Diesel electric driven 
throughout. Since the boats are similar in the 
methods used for handling sand, except that the 
S. S. Sandmaster is of later design, a description of 
the operations of the S. S. Sandmaster will serve to 
give the reader an idea of how this business is con- 
ducted. 

The S. S. Sandmaster is 263 feet overall, with a 
beam of 438 feet, 6 inches. She draws 18 feet of 
water loaded and has a capacity of 3000 tons of 
sand and a bunker capacity of 182 tons of Diesel 
engine oil. She was built by the American Ship- 
building Company in 1925 and represents an invest- 
ment of nearly a million dollars. An idea of the 
power in her two 400 h.p. direct current motor 
driven centrifugal sand pumps can be gained from 
the fact that the vessel can handle 3000 tons of 


S: DIVERSIFIED are the operations of the 


sand per hour, pumping it through an 18 inch pipe 
line for a distance of over a mile and will build up a 
sand hill 90 feet in height at this distance. She is 
propelled by twin screws, her main engines being 
two Worthington Diesel disced engines, 4 cycle, 6 
cylinder, 600 h.p. each at 200 revolutions per 
minute. There are two main electric generators 
direct connected to these Diesel engines furnishing 
400 kilowatts at 240 volts, and two auxiliary gene- 
rators mounted on the main generator shafts, each 
of 50 kilowatts. The two propelling motors are 
direct current, each of 500 h.p. at 130 revolutions 
per minute and 240 volts. These are direct con- 
nected to the propeller shaft. The two centrifugal 
sand pumps are of Construction Materials Company 
design built by the Plamondon Company. In addi- 
tion to this equipment the boat has two 8 inch, 
1750 gallons per minute, Worthington centrifugal 
jetting pumps driven by 125 h.p. General Electric 
motors; two 4 inch Worthington centrifugal cooling 
pumps driven by 10 h.p. General Electric motors; 
one 3 inch Worthington bilge and ballast pump, 
driven by a 5 h.p. General Electric motor; one 114 
inch Worthington sealing pump driven by a 5 h.p. 
General Electric motor; one 5 inch suction and 4 
inch discharge Worthington centrifugal fire pump 
driven by a 50 h.p. General Electric motor and five 
smaller pumps for fuel oil transfer, sanitary pur- 
poses, boiler feed, fresh water and an auxiliary 
cooling pump. Two De Laval oil purifiers enable 
the boat to make the maximum use of all oil. 




















S. S. Sandmaster, Diesel-Electric Driven Throughout 
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S. Sandcraft, Steam Driven But of Modern Construction 











The Wellington Storage Yards, Construction Materials Company 
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Main Driving Motor and Fuel Transfer 


In a typical sand dredging operation the S. S. 
Sandmaster will leave the company’s 92nd Street 
and Harbor Avenue yards in South Chicago and 
“steam” out about 25 miles in Lake Michigan to the 
Indiana Shoals. This takes about 214 hours. The 
18-inch suction lines which are carried on board in 
accordance with marine laws are then swung out 
on either side of the ship and connected below the 
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MS Saromasrer 


SAM? Pump eM R Ep oVitw 


Motor Direct Connected to Sand Pump 


water line to the intake parts of the two centrifugal 
sand pumps. At the lower end of these suction lines 
is a 28 inch hood, which is simply a pipe elbow, 
belled out to the larger dimension, as shown in the 
illustration. Since the boat draws 18 feet it usually 
sucks sand from a greater depth of water, although 
it can dredge on the edge of a bar in shallow water, 
if necessary. The two centrifugal sand pumps on 





South Chicago Storage Yards, 


Construction Materials Company 
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Motor Direct Connected to Propeller Shaft 
Suction and By-Pass Lines to Sand Pump 
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board the vessel are below the water line and are 
therefore self-priming at all times. They are also 
so interconnected as to make almost any desired 
operation possible, that is, both pumps can be made 
to pump together or singly into one or both of the 
bins. The sand and water sucked up by the pumps 
is discharged into two launders of about 50 foot 
length each, running down either side of the ship. 


¢ 
iS. SAvOMASTER 


on 28AAka7eAS #4 


Comventive UMTS 


Oil Separators and Converting Units 
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View of Sand Pump During Construction 
At intervals of about 6 feet there are openings in 
these launders which are covered with 14, inch mesh 
screens. These open into small hoppers, and the 
flow of material from these hoppers into the two 
large pockets or bins is controlled by chain and 
wheel operated hopper gates. By the correct ad- 
justment of these bin gates, use is made of the 
principle of a descending water column supported 














Forward Hopper, Showing Launders and Chain Wheel Control 
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by air pressure to cause a sucking action which 
draws the sand into the bins and allows most of the 
water to pass off. 

The entire 3000 ton load of sand is pumped in one 
hour and twenty minutes into the two bins, the 
forward bin having a capacity of about 1000 cubic 
yards and the after bin a capacity of about 900 
cubic yards. The boat then “steams” back to the 
South Chicago yards for unloading, the trip con- 
suming 214 hours. 

The unloading operation is extremely simple, 
being entirely hydraulic. A rubber hose nipple 
about 8 feet long is connected from the pump outlet 
on the vessel to an 18 inch pipe line to the shore, as 
shown in the illustration. The pumps then suck up 
water to mix with the sand to make the material 
of the right consistency for pumping and in about 
2 hours the entire load is pumped to the shore 
storage piles. The difficult part about such an un- 
loading method is to find a means of draining the 
water away quickly so as to be able to deposit the 
sand. The Sensibar method of doing this is unique. 
In laying out a storage area a 3 foot square sluice 
box, amply large enough to carry away all water is 
built in the center of the area. At the inner end of 
this box is erected a short pipe, large enough to 
carry the water flow. Then a dike of sand is built 


some three feet high surrounding the storage area. 
Pumping begins, and as the sand and water mix- 
ture flows in there is created a large pool in which 
the movement of water is negligible. In time this 
pool reaches a height of six inches. The sand con- 
tent settles at the bottom of the quiet water and 
the water begins to flow over the top of the short 
pipe at the center to be conveyed out of the sluice 
box by gravity. At every six inches of fill a new 
pipe 6 inches high is added at the center. New 
dikes are built from time to time as the require- 
ments for storage increase. By the placing and 
arrangement of the dikes and adjusting the per- 
centage of solids the sand may be deposited by 
pumping in any form or to any height or slope 
desired. 

This Sensibar method was first used when the 
sand fill for the erection of the Field Columbian 
Museum of Natural History was built in Grant 
Park, Chicago and has since been used in the 
stupendous outer park plans now being constructed 
on the Lake Michigan front of Chicago’s south side. 


The Seventh Annual Meeting of the Highway 
Research Board (Division of Engineering and In- 
dustrial Research), of the National Research Coun- 
cil will be held December 1st and 2nd, 1927, at 
Washington, D. C. 

















#5 a we % 
a cite OE 





Main Switch Board Controlling All Operations, S. S. Sandmaster 








November 23, 1927 


CALIFORNIA PIT AND QUARRY INDUSTRY 
PICTURED BY UNION ROCK COMPANY 


By W. J. Van Valkenburgh 


and distributing methods of the rock, sand, 

and gravel industry, have seen astonishing 
changes. The old stick-wagons, “one-horse” gravel 
pits, etc., have long since given way to large pro- 
duction organizations with plant investments run- 
ning into millions of dollars, with methods as scien- 
tifically adapted to the industry as those of the 
country’s great steel and cement mills. 

In keeping pace with the development of the in- 
dustry, the Union Rock Company of Los Angeles 
now represents facilities capable of producing and 
distributing approximately eight millions of tons 
of sand, rock and gravel per annum, requiring over 
six thousand railroad cars per month and a fleet of 
motor trucks varying from one hundred to two- 
hundred-fifty per day. 

The steady growth of Southern California, with 
its consistent program of road, street and bridge 
building, as well as the erection of industrial struc- 
tures, public buildings and homes, has been the 
stimulus creating demands which have been met 


[) mci the past fifteen years, the production 
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with increased facilities each year. As a result, 
the Union Rock Company has become recognized by 
the survey of the National Sand and Gravel Asso- 
ciation as the largest organization of its kind in the 
world. 

The Union Rock Company now operates thirty- 
one producing and distributing units—fourteen of 
which are producing plants, and seventeen are dis- 
tributing stations or bunkers, with a fleet of trucks 
and trailers capable of handling 30,000 tons per 
day. 

The most recent expansion of the Union Rock 
Company is represented in the purchase of the 
three producing plants near the City of Orange, in 
Orange County—the Orange County Rock Com- 
pany; the Yaeger Rock Company, and the Kavanagh 
and Twohy Rock Company, representing an aggre- 
gate tonnage capacity of about five thousand tons 
per day and involving a combined investment, in- 
cluding improvements, of nearly a million dollars. 
These additional plants provide direct delivery serv- 
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Distributing Bunker at Los Nietos 
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View From Top of Baldwin Park Plant 
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Type of Bunker Now Standard with Union Rock Company 


ice for users of rock products in Orange County and _tricts of the United States. So thoroughly has the 
the neighboring territory. ‘omit distributing organization of the Union Rock Com- 
The policy of the Union Rock Company since its any peen developed, in practically every instance, 


a poo pmapenenes er igen aoa one of its distributing stations will be found within 


the fact that sand, rock, and gravel prices in five miles of any job. This statement is of particu- 
Southern California are among the lowest to be lar interest when it is considered that the Union 
found anywhere in any of the metropolitan dis- Rock Company distributes intensively over a terri- 
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View of a Typical Union Rock Conveyor System 
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Continuous Elevator at Los Nietos Bunker 


tory embracing approximately two thousand square 
miles! 

In point of selection and grading of materials 
also, the Union Rock Company has long adhered to 
a definite policy. A corps of skilled engineers are 
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in charge of the various plants, supervising and 
checking the daily production as to uniformity of 
quality and sizes. All sand distributed by the 
Union Rock Company is not only of the proper 
grade and character, but is thoroughly washed to 
free it of dirt and organic matter. Dirty, un- 
graded sand is recognized by testing laboratories 
as one of the greatest sources of failure in con- 
crete, as well as mortar and plaster work. The 
thorough and proper washing of modern construc- 
tion materials is of the most vital importance and 
requires the use of special equipment and a huge 
supply of water. The Baldwin Park Plant of the 
Union Rock Company alone has a water supply and 
reservoir sufficient to supply a city of 50,000 in- 
habitants. 

Recent tests by the United States Bureau of 
Standards have established the fact that Southern 
California possesses some excellent rock deposits, 
capable of producing concrete as high in strength 
and permanence as any to be found in the United 
States. 

The Union Rock Company has plants located in 
the San Gabriel Valley, Brush Canyon, and San 
Tiago Creek, which are considered among Cali- 
fornia’s finest. Mr. Paul E. Kressly, concrete en- 
gineer and prominent authority upon the subject 
for the past fifteen years, has recently completed a 
series of exhaustive tests with aggregates from 
these deposits, the publication of which is looked 
forward to with considerable interest. 























Shuttle Conveyor on Top of Los Nietos Bunker 
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The production and distributing facilities of the 
Union Rock Company are nationally known and 
producers from other parts of the country fre- 
quently visit this city to study at first hand the 
most modern practices of the pit and quarry in- 
dustry. 

The Link-Belt Meese and Gottfried Company 
(owned and operated by Link-Belt Company) has 
recently supplied the elevating and conveying ma- 
chinery and silent chain for distributing bunkers 
for the Union Rock Company at Azusa, California, 
which has been instrumental in economical pro- 
duction. These rock bunkers are used to receive 
and store sand, rock and gravel of various sizes, 
usually not only to suit the building and heavy con- 
struction trade, but also the large paving jobs. 

Each of their bunkers has a storage capacity of 
from 4000 to 4500 tons, and are of the latest type 
construction of concrete and heavy timbers, 
equipped with elevating and conveying machinery. 
They are used to receive material by rail from main 
plants at the various rock and gravel deposits, and 
to store for motor truck short haul delivery. 

The Sherman bunkers are located at Sherman, 
California, which is the distributing point for Bev- 
erly Hills and beach cities. The Los Nietos bunkers 
are situated on the Santa Fe Railroad, near Los 
Nietos. This is the distributing point for the cities 
of Whittier and Riviera, as well as the Santa Fe 
Springs oil fields and the Norwalk and Artesia dis- 
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Type of Continuous Bucket Elevators Used by Union Rock 


tricts of Los Angeles County. The Merrill Avenue 
bunker, on the Pacific Electric Railroad, at Merrill 
and Compton Streets, Los Angeles, serves as a dis- 
tributing point for the Southeast Los Angeles Sec- 
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Trestle Supporting Conveyor Leading to Storage at Durbin Plant 


tion, the Union Rock Stockyards industrial district, 
Huntington Park City, in the Goodyear Industrial 
section and in the city of Watts, California. Comp- 
ton, a midway city on the Southern Pacific Rail- 
road, between the metropolitan district of Los An- 
geles and its harbor serving the Compton, Lynwood 
and Watts section, and the Dominguez and Athens 
oil fields, is the point at which is located the Comp- 
ton bunker. 

With the use of the elevating equipment at these 
bunkers, the cars are unloaded very rapidly into 
the bins, 10 minutes being sufficient time for the 
unloading of a 50-ton car, and elevating the mate- 
rial therefrom into bunkers. All elevators at these 
bunkers are of the continuous type, with a 30 inch 
bucket on a 32 inch ten-ply elevator belt, and are 


driven by a 75 h.p. motor. The elevators are all 
automatically controlled with push button controls, 
located at different points around the bunkers. 


The Los Nietos and Merrill Avenue bunkers have 
a 30 inch shuttle distributing conveyor on top of 
the bunkers, for distributing the different sizes of 
material into the different bins. The two shuttle 
conveyors are direct-driven by Link-Belt silent 
chain. All the other bunkers above mentioned are 
equipped with 30 inch stationary belt conveyors. 
The height of the elevators at the bunkers ranges 
from 90 foot to 100 foot centers. 

One of the illustrations shows a general view of 
the new storage system at the Durbin plant located 
at Baldwin Park. This storage system at the pres- 
ent time is only about half completed and when it 
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Water Reservoir for Washing Materials at Baldwin Park Plant 


is completed, it will be approximately 750 feet long. 
The belt on top of the trestle, which is 60 feet high 
from the ground, is a 30 inch conveyor belt, 
equipped with a Link-Belt Meese and Gottfried self- 
propelled high frame type tripper. The material 
is deposited over the different tunnels along the 
storage system by the tripper. In each tunnel is a 
24 inch belt conveyor with 125 foot centers, which 
loads the material into the cars. At the present 
time, there are five tunnels. The belts are wider 
than usual in most storage systems, and with wide 
belts this allows very quick loading into the cars. 

This plant was formerly owned by the Los An- 
geles Rock and Gravel Company. The Union Rock 
Company purchased this plant about two years ago, 
and since that time has added this new storage sys- 
tem. The plant has a capacity of approximately 
3,000 tons of material per hour. The new convey- 
ors installed recently at the Kincaid plant located 
at Azusa are 30 inch belt conveyors that take the 
material from a crusher up to the mills. One con- 
veyor is used for taking the material coming from 
the crusher, and the other conveyor is used for 
taking the sand and gravel which does not go 
through the crusher up to the mills. 

The reciprocating feeder is a 30 inch heavy type 
and has a 1 inch plate on the bottom and a 14 
inch wearing plate. This feeder is driven by a 
Link-Belt SS-40 chain from a cast steel jaw clutch, 
keyed to the tail shaft of the conveyor. This 
feeder has a capacity of 250 tons to 300 tons per 
hour. It has proven to be a real feeder, and has 
given very satisfactory service since it has been in- 
Stalled. The Union Rock Company has found these 


bunkers especially useful, in that they have assisted 
materially in saving time for railroad cars to re- 
turn to the plants. 





Very Well Satisfied 


W. Hurst, president of Hurst Engineering and 
Construction Company, Ltd., of Winnipeg, writes: 
“TI would like to express my opinion to you that 
we are very well satisfied with the Pit and Quarry 
and very interested in the news items in regard 
to crushing rock and ballasting railway tracks, 
and look these over very carefully to see the sug- 
gestions that are made. We are always looking 
for suggestions to improve ourselves and also other 
peoples ideas and this is the only method of get- 
ting this information. The copies are all preserved 
and after reading same I send them down to our 
crushing plant which puts out about 6 or 7 hundred 
yards a day. This is termed in tons in the States, 
but we term ours in yards. The rock is very hard 
granite, one of the hardest I have handled, and of 
course we are finding many obstacles in our way, 
but we are getting along very well and keep our- 


selves up to the minute by reading all the articles 
on such work.” 





Busy executives cannot and should not delve too 
deeply into detai's. But they can and should dele- 
gate to some trusted, worthy individual this work 
of economy maintenance. It is a matter that re- 


quires constant attention but pays constant divi- 
dends. 





PIT AND QUARRY 


CRUSHERS AND THEIR COMPONENT PARTS 






By Wm. T. W. Miller 


Part XI 


ARTS one to ten, inclusive of this series of 
P twelve articles have appeared in the past ten 
numbers of Pit and Quarry. In them Mr. Mil- 
ler describes mechanisms applied to jaw crushers, 
jaws and cheek plates for rock crushers, toggles 
and toggle bearings, lubrication, the gyratory 
crusher, and roll shells and centers for crushing 
rolls. In the eleventh article, which begins below, 
Mr. Miller continues the subject of crushing rolls. 
Mr. Miller, the author of this series, has had 
thirty year’s experience as a specialist in crushing 
machinery. For the last twenty-six years he has 
been employed by Hadfields, Ltd., of Sheffield, Eng- 
land. For the past eighteen years he has been 
department head. He has studied crushing prob- 
lems in the United States, Canada, Brazil, Uruguay, 
Argentine, France, Spain and Portugal.—Kditor. 


Circumferential corrugations are generally a 
sign that the maximum pieces in the feed are too 
big for the rolls. The large pieces ride on the roll 
surfaces until they are reduced by abrasion to a 
size that the rolls can grip, and, in the process, 
slight grooves are made in the shells which quickly 
enlarge until it is impossible to maintain the re- 
quired product from the machine. “Fleeting” de- 
vices or automatic mechanisms for lateral move- 
ment are supposed to prevent corrugations by a 
constant change in the relationship between the 
opposing roll surfaces so that incipient grooves 
have no opportunity to grow in size and the crests 
are flattened by the rubbing action. Rolls of large 
diameter are the most effective remedy for cor- 
rugations, but, in some instances, the problem may 
be solved by using one roll with transverse grooves 
or corrugations. 

Circumferential grooves may be caused by a dif- 
ferential speed between the two rolls and this 
can be checked by careful measurement of the roll- 
Shells in conjunction with the use of a revolution 
counter. Flanging may be reduced, if not entirely 
prevented, by a proper and regular use of the lat- 
eral adjustment, and it is possible that improve- 
ments in the shape of the cheek-plates will help 
to this end. 


These palliatives are useful but they depend very 


largely on the human element which is not always 


reliable. It is natural therefore that means should 
have been sought to keep the roll surfaces true 
by some mechanical contrivance incorporated in 
the machine. With this object in view a number of 


lateral traversing devices known as “Fleeting” 
mechanisms have been designed to keep one roll 


moving slowly to and fro across the face of the 
other during the crushing operations, and so wipe 
out corrugations and flanges before they become 
serious. 


The Traylor Engineering and Manufacturing Co., 
have concentrated on the development of this sys- 
tem of adjustment and the following illustrations 
cover the progress made by this firm in their ef- 
forts to perfect the mechanism. Fig. 22 shows 
one of their early “fleeting” devices. A thrust-box, 
made in halves bolted together, was fitted over 
the fast collars on the fixed-roll shaft which was 
further extended to carry a bronze worm secured 
to the end of the shaft. An inverted U-shaped 
groove was machined in the base of the thrust- 
bearing at right angles to the axis of the roll shaft, 
and a cross-shaft was fitted in bearings in the oil- 
well with a central eccentric portion engaging the 
groove in the box. 


A second countershaft, parallel to the eccentric 
and supported in a similar manner, carried a worm- 
wheel in mesh with the worm on the end of the 
roll-shaft and a pinion gearing with a _ toothed 
wheel on the eccentric-shaft. The rotation of the 
worm transmitted a slow turning movement to the 
eccentric shaft which caused the thrust-box to 
travel backwards and forwards with a stroke equal 
to twice the eccentricity. The time taken for one 
complete cycle varied with the speed of the rolls 
but it may be said to have occupied roughly one 
minute. In practice on hard ore this was found to 
be too fast and the mechanism quickly racked 
itself to pieces. 


The driving gear was redesigned as illustrated 
in Fig. 23. The arrangement of the parts was 
generally similar to that previously described ex- 
cept that an eccentric, pawl, and ratchet-wheel 
were substituted for the wheel and pinion con- 
connecting the second and third-motion shafts. The 
pawl was mounted on an eccentric part of the sec- 
ond-motion shaft and the slow rotation of the 
spindle caused the pawl to travel to and fro, the 
forward stroke turning the ratchet-wheel through 
an arc equal to one tooth-pitch at a time. To 
ensure that the wheel did not slip backwards on 
the releasing stroke a safety-catch was supported, 
but not eccentrically mounted, on the shaft along- 
side the driver to engage the teeth of the wheel. 
By these modifications the rate of lateral travel 
was slowed down to approximately one complete 
movement every thirty minutes, considerably in- 
creasing the life of the parts. 


The makers stated that to eliminate corrugations 
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the fleeting roll should travel a distance equal to 
about sixty or sixty-five per cent of the maximum 


diameter of the material fed to the rolls. That is 
to say, for a feed of one inch maximum the roll 
should move laterally about five-eights of an inch. 
The length of travel could only be varied by chang- 
ing the eccentricity of the shaft below the thrust- 
bearing. 

The worm-wheel, which was driven direct from 
the roll-shaft, was bored to run loose on the sec- 
ond-motion shaft and was coupled or disconnected 
to the spindle by a sliding clutch on a feather key. 
This clutch could be thrown in or out of action by 
manipulating the shifter-rod close to the outer wall 
which was fitted with a handle outside the hous- 
ing. By this means the automatic traversing de- 
vice could be thrown out of gear and the lateral 
adjustment made by hand by applying a crank to 
the squared end of the eccentric shaft engaging 
the thrust-box. Although this design showed con- 
siderable improvement over the earlier mechanism 
the ratchet-wheel was not sufficiently positive in 
action, the pull on the thrust collar was not cen- 
tral, and the limited contact surface between the 
eccentric and the thrust-box led to considerable 
wear on the groove. 

In 1918, Messrs. Traylor made further altera- 
tions to overcome these defects and the lateral ad- 
justment for the fleeting roll was rearranged as 
shown in Fig. 24. The driving mechanism com- 
prised three sets of worms and worm-wheels with 
their necessary shafts. Two of the spindles being 
at right angles to the axis of the roll and the 
other parallel to it. The lower half of the thrust- 
bearing had a downward projection, fitting loosely 
in a groove in the base of the oil-well, which pre- 
vented the box from turning with the shaft also 
gave freedom for end-movement and some allow: 
ance for disturbance or settling due to wear in the 
roll-shaft bearings. 

The eccentric shaft, applying the movement to 
the thrust-bearing, rotated in a bronze sleeve which 
had parallel rubbing faces working in a rectangu- 
lar recess formed in an extension of the thrust- 
box and giving ample contact surfaces. This shaft 
was raised so that its true center-line coincided 
with the axis of the roll shaft and the mean pull 
on the thrust-collars was as nearly as possible 
centralized. 


It was necessary to provide means for rectifying 
the position of the thrust-bearing when new roll- 
shells were fitted, to ensure that the shells were 
lineable when the fleeting roll was in the middle 
of its travel, and the bearings carrying the eccen- 
tric shaft were made adjustable sideways for this 
purpose. When any change was made in the lat- 


eral position of either roll on its shaft the mechan- 
ism had to be reset so that the fleeting roll would 


overlap the other by an equal distance at either 
end of the stroke. 


PIT AND QUARRY 





In many ways this later mechanism was an im- 
provement on its predecessors and gave better sat- 
isfaction to the users. It must be admitted, how- 
ever, that although the automatic fleeting devices 
may be of service in some instances it is not a 
positive cure for “corrugations” and “flanging.” 
The extra parts are complicated and the consider- 
able projection of the housing from the side-frame 
is an impediment to the use of a large pulley on 
the opposing roll shaft and, at times, a serious ob- 
struction in the way of the belt drive. The ad- 
vantages and disadvantages should be carefully 
weighed before such a system is adopted. 





Funded State Debt Distributed 


Improvement and maintenance of public high- 
ways is the chief purpose for which state govern- 
ments go into debt, it is shown by a survey just 
completed by the Bank of America, New York. 
Federal Government officials are studying the data 
collected by the bank which deals with the total 
funded debt of the states at the beginning of 1927. 

Approximately 45 per cent of the total indebted- 
ness of the state governments on January 1 was 
incurred for highway purposes. Highway indebted- 
ness then aggregated in round numbers $834,500,- 
000 as against a total of $1,846,100,000 worth of 
issues outstanding for all purposes. 

The second reason for borrowing was to provide 
money for soldiers’ bonuses. Bonds outstanding 
for that purpose amounted to $271,500,000. Next 
comes waterways and harbors totaling $222,500,000 
followed by improvements of various kinds amount- 
ing to $131,300,000. Approximately $119,300,000 
was borrowed for farm aid, $115,400,000 for fund- 
ing purposes and $53,500,000 for welfare institu- 
tions. Educational needs account for $35,900,000 
worth of the total, and public buildings for $17,- 
800,000. Military needs made necessary the bor- 
rowing of $14,300,000. Miscellaneous borrowing 
total $30,100,000. 





Kilns 


In a system comprising a number of kilns con- 
nected for continuous working, each kiln has spaced 
around its periphery, fireplaces beneath which is 
an annular flue closed at its ends and connected to 
the outlet of the preceding kiln by a flue and to 
parts in the opposite sides, of the fireplaces by 
vertical and horizontal channels. The air or gas 
supply through the channels of the various fire- 
places is equalized by blocks which decrease in size 
as the distance of the fireplace from the inlet to 
the flue increases. The fire-place openings are di- 
vided by horizontal partitions and fires are built 
both on and beneath the partitions. M. M. Winter 
(British Patent 275,858). 


















November 23, 1927 





PIT AND QUARRY 


CONTRIBUTIONS OF ANALYTICAL CHEMISTRY 


TO PRODUCTION, RESEARCH AND USE 
OF PORTLAND CEMENT 


By V. Rodt, Berlin-Licherfelde* 


Part III 


search work on Portland Cement in Germany 

have appeared in the September 14th and Sep- 
tember 28th issues, respectively, of Pit and Quarry. 
In the article which begins below the authors con- 
tinue the subject of the contributicns of analytical 
chemistry in the use of cement.—Editor. 

A field of special interest to the society was of 
course the behaviour of concrete under practical 
or actual conditions. The work in this field was 
{o explain irregularities in concrete by means of 
analysis of the same and on the other hand the 
laboratory study of the action of the different sub- 
stances injurious to concrete and cement. 


As the result of analyses of concrete it was pos- 
sible to explain deterioration and destruction due 
to the action of waters containing much sulphates 
or magnesia salts. As the outcome of these results 
extensive experiments on a large scale and at great 
expense in order to ascertain the action of sea water 
on concrete were undertaken at the initiative of 
R. Dyckerhoff, large concrete piles with mortar 
foundations being placed in sea water, a similar line 
of trials being initiated by the K6niglichen Ma- 
terial-priifungsamt. The action of the sea water 
salts on large and solid concrete masses which of- 
fered only a comparatively small superficial area for 
attack by the sea water in the case of a good and 
dense concrete was on the whole not at all so serious 
as would have been expected from the results of 
the laboratory trials. It was, however, ascertained 
that for marine construction purposes there should 
be used a Portland cement poor in alumina with an 
addition of trass in order to increase the density 
and to take care of the excess lime in the cement, 
employing rich mixtures repellant to water and 
allowing for a good setting of the concrete before 
coming in contact with the sea water. As the 
result of these experiments the French contention 
that cements especially poor in gypsum should be 
used in marine construction no longer holds. 

The softening and decomposition of cement finish 
on water tanks in the Rhineland led to investiga- 
tions by Schiffner and Wagner at the instigation of 
the society. As the result of the examination of 
water by Fresenius and observations on experi- 
mental objects placed in the tanks, Schiffner and 
Wagner were able to trace the destruction of the 
cement to the action of the free carbon dioxide con- 


Pircers one and two of this treatise on the re- 





*From Zement, July 21, 1927, p. 615-617. 





tained in the water and to the extremely low con- 
tent of alkaline earth bi carbonates in the water. 
At the same time there was observed that the de- 
posit of slime formed on the surface of the cement 
coating formed a natural protection for the under- 
lying material and should not be removed. It was 
found that no action practically took place when 
several applications of lead, zinc or magnesium 
fluate or Stabil tar were applied to the surface be- 
fore using the tanks, this treatment inhibiting the 
solution of the lime in the form of calcium di car- 
bonate by the action of the water. 

The Moor Committee of the society occupied it- 
self on a large scale with experiments on the be- 
haviour of concrete in moors. These experiments 
consisted in placing small experimental briquets 
in the laboratory as well as large concrete piles and 
columns as well as concrete pipe made from Port- 
land cement and from slag cement in high and low 
moors, comparative tests being carried out at the 
same time in fresh water, chemical examination 
of the waters and soils of the moors and of the con- 
crete being carried out, as well as determinations 
of strength. A strong attack of the concrete in 
high moors was noted which could be traced to that 
these moors carry waters with an extremely low 
saline content mostly entirely free from alkaline 
earth bicarbonates and of an acide reaction con- 
taining organic substances and exerting a leach- 
ing action upon the cement. In the low moors there 
were found frequently pyrite and substances con- 
taining sulphur which by the action of air gave 
rise to sulphates injurious to concrete and even to 
free sulphuric acid in the moor waters, the waters 
of low moors often becoming charged with these 
substances to such an extent so as to bring about 
an extensive destruction of the concrete. The ex- 
periments in this field which have been going on 
for a period of about twenty years have not yet 
been coneluded. They clearly point out, however, 
the importance of thorough chemical examination 
of the water and the soil of the locality before start- 
ing any concrete construction in moor ground so 
as to be able to take necessary precautionary 
measures. 


The noticeable shortening of the setting time of 
many Portland cements known as “reversal” mak- 
ing them useless for ordinary concrete remained 
Killig ascribed the 


unexplained for a long time. 
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reversal to a content of water soluble alkali salts 
and especially to alkali sulphides in the cement inas- 
much as an addition of one-half to one per cent of 
potassium sulphide to a cement suffices to effect a 
reversal of the setting time. Experiments by 
Hentschel point toward the favorable effect of car- 
bon dioxide in the bringing about of the reversal 
and showed that reversal brought about by the 
addition of small amounts of soda (0.01 per cent) 
were inhibited by a subsequent addition of gypsum. 
In accordance with the practical observations of 
Heiser that many cements rich in alkali do not 
possess the property of reversal which has been 
noted in cements rich in alumina but not in cements 
rich in silica, reversal in the case of cements with 
a tendency to the same can best be avoided by 
maintaining a high lime content in the cement, fre- 
quently sprinkling the clinker with water and ap- 
proaching the maximum of the gypsum content 
and by avoiding too fine a grinding. According to 
the researches of Grimm the shortening of the 
setting time is due to the formation of free alumi- 
nates. According to his observations these are 
formed in cements rich in alumina when the avail- 
able amount of gypsum is insufficient to convert 
them into calcium aluminum sulphate. In this case 
the carbon dioxide of the atmosphere reacts with 
the aluminates with the formation of alkali cor- 
bonate, which as is well known exerts an accelerat- 
ing action upon the setting. With a presence of 
an excess of gypsum this reaction is cut out, there 
resulting calcium carbonate and sodium sulphate, 
thus stopping the action. 

Accordingly, Portland cements rich in alumina 
and with gypsum content approaching the lower 
limit are especially apt to reversal by the subse- 
quent action of moisture and air. 

As the result of the work of Heintzel, Rinne, 
Ackermann, Spiegelberg, Goslich, Schindler, Killig, 
Burchartz and Platzmann who have occupied them- 
selves with the study of the action of calcium chlo- 
ride on the hardening process of Portland cement 
it is shown that small additions of this in mixing 
have a favorable influence on the initial setting 
while in the subsequent setting there is in most 
cases a diminishing in strength, while addition of 
larger amounts will cause swelling, the explanation 
of which was not given. As the result of the in- 
vestigations of Kiihl of the products formed by 
the action of lime water and calcium chloride on 
precipitated alumina and of those formed by the 
action of the lime water upon aluminum chloride 
solution (3CaO-A1,0, 1%, CaO and 3Ca0-A1,0,: 
CaC1,) as well as from his observations on cement 
mixtures made up with calcium chloride it appears 
that the formation of calcium chloro aluminates 
in addition to calcium oxy chlorides are the causes 
of the action of calcium chloride on Portland 
cement. While no claim is made to have gone into 


the matter exhaustively this will no doubt suftice 
to call attention to the work accomplished in these 
fields by analytical and chemical research. 





New Cement Building Unit 


“Crozite” is the trade name of a new building 
unit of wet mix concrete. Millions of Crozite 
brick have already been manufactured and sold. 
They have been used for building factories, schools 
garages, theatres, homes, apartment houses, hos- 
pitals and other structures in many places, in- 
cluding Milwaukee, Philadelphia, Brooklyn and New 
York. The brick were used in erecting the new 
Herald Tribune building and a building for the 
New York Edison Company. 

A saturated mixture of first class standard con- 
crete, such as is specified by all engineers and ar- 
chitects for good monolithic concrete, is used in 
making Crozite brick. Crozite brick is entirely dif- 
ferent from ordinary cement brick, and common 
cement blocks, such as are made of the dryer mix 
concrete by the tamping or pressure methods in 
hand or power machines. “Wet mix” concrete put 
in a mold the size and shape of a brick and left 
therein until hardened makes a brick of good qual- 
ity which is real concrete. But that method has 
proved to be too slow, cumbersome and difficult to 
be a financial success. Acres of molds would be 


required for a large output. The new process over 
comes this. 





New Fuel Source Coming 


The danger of an acute shortage of fuel oils 
throughout the world now appears to have been 
definitely removed for many years to come. Sev- 
eral factors have contributed to the elimination of 
this danger, not the least of which has been the 
method for the liquefaction of coal—i.e., the con- 
verting of coal into coal oil. In addition to insur- 
ing a large additional source of fuel for the future, 
the Bergius method permits the working up of 
heavy oil residues and distillates, asphalts, and 
tars—now used for other purposes—into gasoline, 
alcohol, and a number of other valuable by-prod- 
ucts. Continued development of this process means 
a steadily declining trend during the next few 
years in oil exports to Germany. It also means an 
increase in the value of all low-grade coal deposits. 


The absence of extensive oil pools in Europe di- 
rects attention at once to these comparatively low 
cost sources of liquid fuel; but any commercial de- 
velopment of such processes in the United States 
will follow a more leisurely course. We predict, 
however, that the time is not far distant when such 
extraction processes will assume a very definite 


position among America’s few remaining sources 
of fuel. 
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EFFECT OF WATER ON RECRYSTALLIZATION 


By Bernard Garre 


are controlled by the internal diffusion of the 

initial ingredients within each other. When 
the temperature is high enough, the oscillations of 
the molecules within the structure is so strong that 
change in position of the molecules ensues. The in- 
ternal diffusion at elevated temperatures can either 
lead to the conversion of the vraious substances in 
the system, in those cases where heat is set free 
during the double decomposition, or else one and 
the same substances may be subjected to a change 
in size of particles, that is the size of the particles 
are increased, a phenomenon which is known as re- 
crystallization. In the practical application of such 
reaction, as for example in the manufacture of ce- 
ment or in making ceramic ware, a certain amount 
of water is added to the raw materials which are 
then processed. 

The following experiments were instituted for 
the purpose of determining the influence of water 
on the magnitude of the internal diffusion. The 
raw materials or starting substances are pressed 
together under a pressure of 715 kilograms into the 
shape of a pill which is one centimeter in diameter 
and seven millimeters thick. These pills or tablets 
are prepared with different water contents and they 
are then heated at various temperatures below the 
melting point of the mixture. They are then 
crushed in a small press provided with a lever for 
exerting pressure. 

The experiments, whose results are given in Ta- 
ble Number 1, were carried out with a very fine 
quartz powder. The sand was fine enough to pass 
through a 12,000 mesh per square centimeter 
screen. The loss on ignition in the sand was 0.080 
per cent, the silica content 99.850 per cent, the 
alumina content 0.054 per cent, the iron content as 
Fe,O., 0.007 per cent and the lime content 0.002 
per cent. 

It is not possible to compress the quartz sand into 
tablets which will ekep unless water is added to the 
substance. As the water content of the quartz in- 
creases, tablets are obtained of increasing strength. 
These tablets with high water content show on 
crushing the sliding con formation which is char- 
acteristic of homogeneous brittle substances. The 


R ‘ave contro which occur in the solid phase, 


tablets which were made with only a little water 
falls apart under pressure in an irregular manner. 
It is apparent that the strength of the tablets is 
affected by the binding action of the water. When 
the proportion of water in the quartz powder is 
low, it is not sufficient to surround all the quartz 
particles with a water membrane. The strength of 
the tablets decreases however when the water con- 
tent is too high, for then they become plastic. 

As the water content increases, the quality of 
quartz in the seven millimeter thick tablets de- 
creases. The binding action of the water conse- 
quently more than counterbalances the strength- 
reducing action of the decrease in density. As the 
water content increases the number of empty 
spaces in the tablets also decreases. While 37.6 
per cent of total volume is empty space filled with 
air in the case of a tablet containing six per cent 
moisture, the tablets that contain 36 per cent water 
have only 14.0 per cent empty space filled with air. 

When the water-containing tablets are heated, 
the spaces which are originally filled with water 
become filled with air. This is the reason why those 
tablets which were prepared with a large propor- 
tion of water have more empty spaces after heating 
than the tablets made with small amounts of water. 
Nevertheless the difference in the amount of empty 
space formed is not greatly dependent on the water 
content of the mass as might be supposed. For the 
reason that the tablets with less water content 
have quite considerably greater air filled hollow 
spaces than the tablets which were made with a 
high water content. 

As the temperature is raised to 500 degrees C., 
the strength of the tablet decreases as the water 
content increases, for the reason that the amount 
of empty space formed increases after evolution of 
the water. It is also probable that cracks will form 
in the tablets on rapid evolution of its water con- 
tent. These cracks have a strong effect in reducing 
the strength of the tablet. The recrystallization of 
the quartz particles is still very slight at a tempera- 
ture of 550 degrees C. 

When the tablets are heated to a temperature of 
900 degrees C., the recrystallization of the quartz 
particles becomes very strongly manifested. In ad- 


Table Number One 


Strength in grams 








Water not on heating to 
in per cent heated 500° C. 900° C. 

6 677 ee 850 
12 857 827 1060 
18 — sit 1262 
24 1250 eo 1487 
30 2270 605 1770 
36 i 520 : 


Empty space 


Weight per cent + water Empty 
of specific wt. space 
quartz 2.65 2.3 per cent 
0.8219 43.6 35.1 37.6 
0.8096 44.6 36.6 32.6 
0.7880 45.9 37.7 27.9 
0.7670 47.4 39.4 23.4 
0.7560 48.1 40.3 18.1 
0.7310 50.0 40.3 14.0 
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dition thereto the alpha-beta quartz conversion 
takes place at a temperature of 575 degrees C. with 
increase in volume. The tablets show however no 
nticeable expansin in spite f this increase in vlume. 
The fine quartz powder finds sufficient hollow space 
within the tablet mass, which space it fills without 
there being any noticeable increase in the volume. 
The strength of the tablets, which are heated up to 
a temperature of 900 degrees C., is very markedly 
dependent on the water content. In contradistinc- 
tion with what happens in the case of those tablets 
which are heated to a temperature of 575 degrees 
C., as the water content increases in this case, the 
strength of the tablet increases to a marked degree. 
The phenomenon f recrystallization, which infers 
increase in the size of the particles of the quartz, 
has already set in at a temperature of 900 degrees 
C. The finer particles start to recrystallize at lower 
temperatures than the coarser particles. When 
this fact is taken into consideration, the explana- 
tion of the increase in the strength with increasing 
water content is as follows. The addition of water 
brings about good distribution of particles of va- 
rious size. The small particles find their place in 
the empty spaces between the larger particles. 
This effective distribution cannot take place when 
no water is added, for when dry mass is moved, it 
very readily is separated into components of differ- 
ent size of particles. 


Experiments with Precipitated Alumina 


The strength of the alumina tablets, when not 
heated, increases to a slight degree with rising 
water content, that is from 104.2 kilograms at six 
per cent water content t 117.7 kilgrams at 30 per 
cent water content. The tablets, which are heated 
up to a temperature of 900 degrees C., increase in 
strength to quite an appreciable degree as the 
water content of the alumina increases. 


Table Number Two 
Water content not heated 900deg.C. not heated in per cent 


6 104.2 138.2 34.0 ee 
12 112.0 178.7 66.7 2.5 
30 113.5 255.0 112.5 29.9 
36 117.7 creacking 39.5 


When the water content is more than thirty per 
cent water, the tablets show contraction cracks 
which have a very marked effect in reducing the 
strength of the material. 


Tests With Melted Alumina 


Non-heated, precipitated alumina hydrolizes very 
readily. The higher the temperature to which the 
alumina is heated, the greater the difficulty with 
which hydration takes place. Melted alumina does 
not form hydrates. Likewise, the powder, obtained 
from molten alumina and ground so fine that it 
passes through a 2,000 mesh screen, exhibits a 
slight increase in strength as the water content in- 
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creases on heating to a temperature of 900 degrees 
C., as is shown in Table Number Two. 

Melted alumina powder of the used particle size 
can no longer be pressed with over ten per cent 
water content without squeezing out the water. 
Furthermore silica of the same particle size cannot 
be pressed with over a ten per cent water content, 


Table Number Three 


Water content Breaking strength 
in per cent in Kgs. 
2 1.520 
6 1.575 
10 1.650 


while silica, which is ground four times as fine, can 
hold as much as 36 per cent of water. 

Curve 1 in figure 6 shows the increase in strength 
as the water content of the non-heated calcium car- 
bonate tablets increases. The value of the tablets, 
which are heated up to a temperature of 500 de- 
grees C., lie higher than those of the non-heated 
tablets. On heating to a temperature of 900 de- 
grees C. the strength of the calcium carbonate rises 
quite considerably. Calcium carbonate always con- 
tains admixtures of oxides, which form hydrates 
with water. These oxides decompose on heating 
(calcium hydroxide at a temperature of 530 de- 
grees C.) with formation of extremely fine powder. 


Table Number Four 


0 41.5 79.0 126.0 
6 44.5 80.5 142.0 
12 46.5 87.3 216.0 
18 47.5 — 255.5 
24 be 278.5 
36 48.0 
42 56.3 


Certain fluxes are added to ceramic products and 
certain kinds of cements in addition to water. 
These fluxes have for their purpose the obtaining 
of sintering of the product at lower temperatures. 
These fluxes, which consist for the most part of 
substances which melt at temperatures under 1,000 
degrees C., effect internal mixing of the raw ma- 
terial in the molten flux. They can also cause ag- 
glomeration of the mass through the formation of 
eutectics at temperatures below the melting point. 
Furthermore the strength of the mixture also in- 
creases to a certain degree below these eutectics 
due to the internal diffusion of the substances. 

The addition of water causes a marked increase 
in the strength of the tablets, which are heated to 
temperatures in excess of the recrystallizing tem- 
perature. This increase in the strength of the tab- 
let must be explained as being due to the good dis- 
tribution of the various particle sizes throughout 
the mass which is mixed up with water, while in 
heatng the dry powder separation of the mass into 
particles of various size easily takes place. The 
greater the contact surface of the particles, the 
more marked the recrystallization. Furthermore, 
the temperature, at which recrystallization starts, 
lies at lower temperatures, the smaller the parti- 
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cles. The additional action of the absorbed liquid 
films at the surface of the particles during the in- 
crease of particle size, which undoubtedly acts 
along with these phenomena, has only secondary 
importance, inasmuch as the recrystallization is 
conditioned by the internal properties of the solid, 
crystallized substances which are not combined in 
the presence of liquids. 

As these experiments have shown, increases in 
the strength takes place through recrystallization 
on heating in the case of substances which form 
hydrates as well as those which do not. 


Table Number Five 
Strength in kilograms 





not after heating to 
heated 500°C. 900° C. 
ee RE ee 25 a 
Ten per cent soda and ninety 
per cent alumina......... 83 160 202 
Pure calcium fluoride....... 52 70 193 
Ten per cent calcium fluoride 
and nine per cent alumina... 73 150 
A Time Schedule 


In the plant of the Dominion Chain Company in 
Niagara Falls, Ontario is neatly printed and 
framed the following “time schedule” can be seen 
hanging on the wall of the manager’s office. With 
the permission of Mr. H. C. Hegelheimer, it is 
passed along to you here for what it may be worth: 


Time Allowed for Interviews in This Office 


Hrs. Min. Sec. 

a ioe oes sis ow ew au eee ee e = 7% 
Friendly calls when busy.......... 0 1 1 
Life Insurance Agents............ eo 8 1 
Friends with Schemes............ 0 0 5 
Salesmen without tact or proper 

I re ee 0 oO 1 
Friends who ask us to have adrink ? ? ? 
Friends who ask us to eat......... 0 59 O 
Friends wishing to play golf....... - £ 9 
Those wishing to pay bills......... 58 59 59 





Limestone Brings Back Clover 


The movement to bring back clover in Licking 
County, Ohio, was given a real boost recently, ac- 
cording to a report from Newark, when some hun- 
dred farmers traveled to the farms of T. A. Noland 
and John E. Elliott and saw clover growing as 
luxuriantly as weeds in a creek bottom. 

According to the testimony given by the owners 
of these farms to the crowd that visited the dem- 
onstrations the fields have been virtually reclaimed 
through the use of limestone and liberal applica- 
tions of high grade fertilizers. 

Before 1918, when treatment of the fields began, 
they would hardly produce enough clover to make 
cutting worthwhile, the owners of the farms stated. 
The day the fields were visited it was a difficult 


PIT AND QUARRY 93 


problem to stumble one’s way through the fields, 
the clover was so thick. 

On the Elliott farm a vivid comparison was seen 
of fields that had the same treatment exactly ex- 
cept for the addition of limestone. In these fields 
the vegetation was thin and spotted and mostly 
timothy, whereas the limed fields were nearly 90 
per cent clover. 





Caution in Establishing Precedents 


As has doubtless been noted, there is a tendency 
toward the shorter work day and greater liberality 
on the part of business houses toward their em- 
ployees in the matter of vacation and other time 
allowances. The painters have a 5-day week; the 
established vacation period of two weeks in banks, 
brokerage houses, and law offices is being length- 
ened to three weeks. Many stores in the larger 
cities are making a practice of closing all day Sat- 
urday during the summer months. Many business 
houses dismiss employees at noon, or early in the 
afternoon on hot days. 


It often happens that these policies are made 
easy by the fact that the summer season is the dull 
season in a business way and while the firm has 
not enough business to keep all employees occupied, 
it still wants to keep the entire force together for 
the business expected a little later. 


In the case of unionized trade, organized action 
has decreed shorter hours, but in the case of the 
office force of business houses the employers have 
initiated the move as an expression of good will 
toward employees, and as a bid for increased good 
will on their part toward the firm. 

It is a question whether this laudable desire may 
not in some cases have been carried too far. It is 
highly desirable for the firm to deserve the good 
will of its employees by a reasonable degree of 
liberality, but it is equally important to avoid a 
certain measure of demoralization that may result 
from too much liberality in this respect. For ex- 
ample, if the office force is dismissed at noon, be- 
cause the day is hot, a precedent has been estab- 
lished and the same thing is expected the next hot 
day. Vacations with pay can easily be lengthened, 
but it is hard to shorten them. In the face of keen 
competition and generally reduced profit margins 
more production per employee, rather than less, is 
necessary. Care should be exercised to keep the 
working force as efficient as possible, and it is best 
to avoid creating precedents which, if not con- 
tinued, might react detrimentally against the man- 
agement. 





Decolorizing Clay 


The clay in aqueous suspension is treated with 
one or more water soluble reducing agents. Fel- 
den heimer (German Patent 446,589). 








Radio in Modern Business 


More and more is recognition being given to 
radio as a means for the acceleration of ordinary, 
every-day business. For a number of years the 
Canadian National Railways, and one or two other 
large corporations have used radio as a means for 
the speedy transmission of private orders and in- 
structions, while for the past two years at least one 
railroad in the U. S., has used radio for the control 
of remote signals and switches. Now, however, 
we find progressive companies transmitting re- 
ports, price lists, and receiving orders via radio. 
The Phillips Petroleum Company, with heaquarters 
in Oklahoma and branch offices and producing wells 
throughout .Texas, find radio a cheap and reliable 
means of communication for their immediate dis- 
trict. 

The development of the beam radio makes this 
possible. While beam broadcasting is as yet im- 
perfect from a commercial standpoint, it has been 
sufficiently well developed to permit the successful 
guidance of the trans-Pacific flight to Hawaii. 
Several of the larger companies of the country are 
now investigating the beam radio as a means for 
accelerating their business. 

Beam radio is merely the transmission of radio 
waves in a direct line, rather than in the usual 360 
degree circle. This means the shooting of ether 
waves in a single direction instead of broadcasting 
them in every direction. And it means for the 
paper mill with distant logging camps, a manufac- 
turer with numerous branch offices over the coun- 
try, or a contractor with several construction jobs 
under way at one time, that there is available a 
means for instantaneous message transmission in 
semi-private fashion. 

With the development of such far-reaching im- 
provements as we now witness on every side it is 
becoming more and more apparent to everyone that 
vision, foresight, and prompt action are at a 
premium. 


Finishes for Concrete Floors 


Wherever the hard finish of a floor has been 
worn off in places the floor should be treated with 
a cement hardener. To do this, secure some of the 
advertised fluor-silicates and dissolve as per di- 
rection or buy the solution ready for application. 
According to the condition of the floor this solution 
should be applied several times, always allowing 
the previous application to dry. The worn out 
places may have to be touched up with an extra 
application. 


In lieu of fluor-silicates a thin solution of water 
glass (silicate of sodium) may be used. This is 
sold in liquid form at 40 deg. Baume and should be 
reduced with equal quantities of water to permit 
penetration. In no case should the liquid remain 


on the surface or form a shell or skin on the sur- 
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face as it will crack after drying or dissolve by 
water being spilled on it. Subsequent finishes will 
not hold firmly thereon and there is danger of 
shelling or chipping off of the finish coatings. 

If a stained effect is desired it is advisable to 
apply the stain after the hardening process. The 
proper staining material would be a water stain; 
however, water stains are mostly made with an 
aniline base and are fugitive or easily affected by 
acids and alkalies. For a more even staining effect 
we suggest using suitable coloring matters which 
have to be tested for resistance to alkalies. Such 
coloring matter is natural, not chemical treated, 
ochres, siennas, umbers, ultramarine blues, blacks 
and the paranitranilin or so-called permanent reds. 
Before using such colors take a small amount and 
try it out on a piece of glass by adding a few drops 
of 10 per cent soda solution; if no change takes 
place after drying the coloring matter is safe to 
use. Boiled linseed oil and turpentine can be used 
as vehicles for the stain. 


An Industrial Crime 


Economy and thrift are not characteristics of the 
American people. As a race we are an aggregation 
of prodigals. Perhaps it will take a protracted 
panic or serious depression to restor, or should we 
rather say establish, a standard of sane thinking, 
working and living, but we hope not. It would be 
far better to correct ourselves than to be corrected 
by an external, devastating source. 

America is filled with money and the possession 
of things we really need—but in no such quantity 
as we consume. Having money and being accus- 
tomed to unduly large quantities we go on buying 
and using—getting our chief satisfaction from the 
fact that prices are high. This nation wastes 
enough to sustain a nation of 25 million population 
in luxury according to some European standards. 

In every plant will be found wasteful practices. 
Electric lights burning needlessly, good paper 
crumpled and destroyed, pen points, paper clips 
and rubber bands thrown away, ink left drying in 
the wells, pencils used to two-thirds their length 
then discarded, faucets that leak, valves that hiss, 
insulation that is chafed or broken, boiler tubes 
that are choked with soot, bearings that have be- 
come worn, belts that slip, meters that are in- 
accurate. All such things cost the American people 
a staggering sum. 

Some may say these things are too small for the 
busy executive to give attention to. Are they? 
Calculate the waste of one plant or one man, then 
multiply by the hundreds of thousands of plants 
or millions of men and the total will doubtless be 
impressive. It is enough to constitute an indus- 
trial crime. Or—calculate the daily waste, then 
multiply by the number of men on the payroll, then 
again by the 300 working days, and even here will 
be an impressive total. 
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ACTION OF ADDITIONS OF FLUORIDES 
TO GLASSES AND ENAMELS 


By G. Agde and H. F. Krause* 


Part III 


gation of German chemists into the opacify- 

ing of enamels and glasses by the action of 
fluorides appeared in the November 9th issue of 
Pit and Quarry. The following installment is a 
continuation of the description of research work 
done on this subject.—Editor. 


Prati two of this article dealing with an investi- 


The separation of the opacifying agent as skele- 
tons or as cubes of various sizes was not influenced 
by thermal treatment alone. In melts III which 
were most decisive in this respect it was noted that 
in the zones of most frequent occurrence of crystal 
skeletons they reached considerable dimensions and 
seemed to have attracted all the opacifying sub- 
stance to themselves; in their area practically no 
globulites or cubes were present. Similarly it was 
just as unusual to find crystal skeletons in the area 
of cube separation; but globulites occurred, which 
indicated the presence of conditions for relatively 
undisturbed individual growth. 

According to Lehman’s explanation we must be 
dealing in the cube-filled areas with lower concen- 
trations of opacifying agent and in the skeleton- 
filled areas with higher concentrations; perhaps the 
content of opacifying agent was constant but the 
ground substance may have varied in composition 
resulting in changes in the solubility relationships 
of the opacifier. In considering the latter possi- 
bility it must be remembered that these differences 
must be small as the refractive index of the ground 


mass in the various zones showed no deviations. 
The large areas of the crystallization fields re- 


quired by Lehmann’s theory were also recogniz- 
able. The skeletons generally lay free in the ground 
mass, the sharp boundaries between the cube- and 
skeleton-containing zones were noteworthy; they 
were recognizable by a band free from precipitate. 

Those melts whose opacifying agent had sepa- 
rated out finely subdivided as globulites were 
opacified very uniformly. Even under the micro- 
scope no important differences in intensity of 
opacification could be noted. In these prepara- 
tions we are dealing with those having no 
thermal treatment at all or no intense thermal 
treatment. The obviously streaked, heterogeneous 
opacity occurred only in such melts as had under- 
gone a rather long thermal treatment. 

This fact is probably due to the circumstance 
that the phenomena under consideration were 
caused not by original differences in concentration 


or subsequent separation but rather by crystal 
growth. The high viscosity of the melts which ren- 
ders impossible an equalization at any considerable 
distance of the impoverishment of the solution 
caused by the crystallization plays an important 
part; it leads to the formation of zones of different 
concentration of opacifying agent which are pro- 
duced by the formation of the crystallized sub- 
stance. 


Technical Conclusions 


The results described above besides determining 
the nature of the opacifying agents furnish the sci- 
entific basis for a series of methods hitherto applied 
on the basis of empirical results. To clarify these 
results the scientific bases of the opacifying effect 
must be considered: 

According to G. Schulz a medium becomes 
opaque if the incident rays of light cannot pass 
through unchecked and if the light is scattered and 
leaves the substance illuminated in paths of irregu- 
lar orientation. Schulz defines the opacifying 
strength as that portion of the incident light which 
within the section under consideration is scattered 
laterally. 

This definition assumes that the opacified me- 
dium is inhomogeneous and that in the various 
opaque glasses the unit of volume of the ground 
mass must contain distributed in it bodies of 
various size and number by which the lateral scat- 
tering of the light is caused; these discrete particles 
are the “opacifying agents” of the ground mass 
under consideration. 

The scattering of the light rays may be caused 
by 1. refraction, 2. reflection, and 38. diffraction. 
Each of these phenomena may by itself cause the 
opacity but in practice two or all of them act si- 
multaneously. 

The amount of scattering of light rays by refrac- 
tion increases with the difference between the re- 
fractive index of the ground mass and of the 
separated opacifying agent. This difference is said 
to be positive if the refractive index of the opaci- 
fying agent is greater than that of the ground 
mass, and negative in the inverse case. As an in- 
crease in the frequency of refraction within the 
opacified medium causes an increase in the fraction 
of incident light scattered, the intensity of opacity 
increases with the specific number of separated 
particles. 
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Opacity by reflection of the light incident on the 
particles of the opacifying agent also plays an im- 
portant part. It increases with the difference in 
the refractive indices. Total reflection occurs often 
as the opacifying particles assume all possible ori- 
entations. 

In addition to refraction and reflection we have 
also diffraction of the light. The justification for 
this explanation of the appearance of opacity is 
that the precipitated particles do not fall below the 
wave lengths of visible light in their dimensions. 

On the basis of this consideration the particle 
size and the dispersion of the opacifying medium 
must differ according to the optical requirements 
which the opacified glass must meet. If, as in the 
case of enamel, a strong reflecting power is desired, 
the difference in refractive index between glass and 
opacifying agent must be at a maximum. The most 
favorable condition is to have a negative difference 
and to maintain the separated particles as small 
in size as possible. Furthermore it is desirable to 
have a high index of refraction for the ground 
mass. 


If the opacified glass, as in the case of jackets for 
sources of illumination, is to combine considerable 
transparency with high scattering power, the opaci- 
fying agent should be distributed in relatively 
coarse less numerous particles throughout the 
ground mass; the difference between the two re- 
fractive indices is to be chosen as large as possible. 


From this conception of the opacifying pheno- 
mena which has adopted suggestions from the op- 
tical relationships of colloid chemistry it follows 
that opacity of the opacifying agent itself is not 
essential, but rather the essential feature is the 
difference in refractive indices between the ground 
mass and the opacifying agent; in other words that 
for a glass of specific properties not every opacify- 
ing agent is suitable. 


The microscopic investigations of this research 
have showed that the fluoride opacifying agent sep- 
arates out in fine subdivision on rapid cooling with- 
out showing any definite external outlines in this 
condition. As this type of precipitation, as pointed 
out above, produces the best opacifying action in 
technical enamel, we thus arrive at a scientific basis 
for the favorably regarded thermal after-treatment 
hitherto based purely on empirical observations; 
this thermal after-treatment consists in brutally 
chilling the still liquid coat applied in the burning- 
on process. the chilled enamel is then heated again 
for a short time and rapidly cooled. In cooling off 
these reheated products the quantity of heat to be 
removed is less than that arising from the burning- 
on process and it is therefore shorter and the crys- 
tals are smaller. In individual cases, especially 
where the shape of the article to be enameled causes 
particularly unfavorable cooling conditions, even 
with reheating coarse precipitates may develop, 
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especially in the form of irregularly distributed 
very small crystalline skeletons. 

As in the case of enamels a considerable growth 
of the opacifying crystals besides leading to irregu- 
lar and weaker opacity also alters the other physi- 
cal properties of the glass such as elasticity, and 
consequently leads to technially unsuccessful prod- 
ucts, the cooling, i. e. the crystallization of the 
opacifying crystals requires especial care and if 
necessary the form of the object to be enamelled 
must be designed to provide favorable conditions of 
crystallization. 


Even if, as indicated, the chemical composition of 
the melt exercises an influence on the structure of 
the opacifying agent, yet, as indicated above, the 
obtaining of the separation of the opacifying crys- 
tals in the size most favorable for the opacifying 
effect depends most strikingly on the temperature 
treatment. In this connection an article by 
Zschimmer® on the “Roughening” of phosphate 
glass for illuminating purposes should be noted; he 
arrives at similar conclusions about the use of 
phosphates as opacifying agents. 


As shown above, melts with sodium fluoride and 
aluminum fluoride additions deposit principally so- 
dium fluoride crystals. This compound favors the 
production of a technically satisfactorily opacified 
enamel by the fact that its temperature of crystal- 
lization lies relatively far below the conditions 
actually existing. As a result of the high viscosity 
of the melt and the simultaneous rapid passage 
through the critical temperature interval there is 
no opportunity for the formation of undesirable 
larger individual crystals. Where this formation 
occurs as the result of special thermal treatment 
the resultant structure shows that crystallization 
occurs at relatively lower temperatures in a mass 
of high viscosity. 

Besides this opacifying agent the batch contained 
cryolith also. The fundamental difference between 
the forms in which the opacifying agent separates 
is clearly shown. The “true” opacifying agent is 
relatively coarsely dispersed in the glass; it is vis- 
ibly present here in to the raw material batch. In 
contrast to this the flouride is present in the form 
of very fine globulites distributed throughout the 
mass. This is a proof of the correctness of the 
assumption that the “true” opacifiers remain 
largely undissolved in the melt. 
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Methods of Evaluating Cement 


A detailed examination of the various standard 
methods in use in several countries for the testing of 
cement was made with the following results: 1. 
Considerable deviations in the results of the setting 
time led to the conclusion that the limits of the 
standards have not been too closely drawn. 2. With 
all testing methods the fluctuation of about 10% 
must be taken as probable error in the determina- 
tion of crushing strength and about 20% variation 
in tensile strength. This has been concluded from 
the establishment of the minimum strength figures. 
In every case the tensile is less certain than the 
crushing strength tests. 3. The quality of cement 
cannot be judged by tests with neat cement. 4. 
Use of tensile strength tests only for evaluating 
cement are not entirely satisfactory. Haegermann 
(Zement, October 20, 1927. 991-998). 


Cement Facing and Building Mortar 


Facing, glazing and building material may be 
made as follows: 1 cubic yard of waste from iron 
mines, 400 lbs. cement, 1 pint paraffin oil, and 2 oz. 
naptha. The ingredients are passed through a 14- 
inch sieve for use as building mortar, but for spac- 
ing and glazing they are ground finely in a mill, and 
the wet, plastic material applied with a stiff brush. 
J. & W. J. Howard (British Patent 276, 836). 


Aluminous Cement 


In the manufacture of fused aluminous cement 
in a rotary kiln, the material is discharged through 
holes situated at the hottest point. The end of the 
kim may be tapered to facilitate the discharge. 
British Port. Cement Manfr. and Baxter, Bamber & 
Dickinson (British Patent 276, 438). 


Insulators of Clay and Magnesite 
For Extremely High Temperatures 


An insulating material for electric induction fur- 
naces is made by mixing finely powdered clay with 
finely divided fireproof material like magnesite or 
chamotte and moistening the mixture with water 
glass until it resembled the consistency of wet sand, 
then pressing the mixture into shape (against fur- 
nace) and drying it. Fabrik Stern (German Patent 
447, 609). 


Burning Cement and Lime 


In the process of burning cement and lime in a 
rotary kiln, provision is made, previous to the mate- 
terial entering the zone where carbon dioxide is 
given off, for grinding the ball shaped masses which 
have been dried from the wet slip. For this pur- 
pose one or more grinding chambers are provided 
antecedent to the sintering zone. 


Fused Aluminous Cement 
From Hungarian Bauxite 


The chief varieties of Hungarian bauxite available 
are well suited for the manufacture of fused alum- 
inous cement. Two kinds are equally good, the 
bauxite from Halimba which is rich in iron and low 
in silica, and that from Gant which has less iron 
and about 8% Si0,-+-Ti0,. From both of these vari- 
eties an aluminous cement can be made whose melt- 
ing point lies between 8 and 9 on the Segar cone 
(about 2300 deg. F.) and whose strength character- 
istics, especially in the hardening period, exceed 
those of the best Portland cement. By heating in 
a. crucible furnace, the production of an aluminous 
cement requires less fuel consumption than the sin- 
tering of Portland cement. Aluminous cement of 
low melting point may be kept fused in a carbon 
crucible for one hour without deleterious effect 
upon its characteristic strengths. Slow or rapid 
cooling of fused aluminous cement has no appreci- 
able effect upon its strength. By heating aluminous 
cement in a graphite-chamotte crucible for one and 
one-half hours at about 2700 degrees F., only 55% 
of the iron content of the mixture was reduced to 
metallic iron containing about 3% of carbon. Re- 
moval of part of the iron content postpones the 
setting and raises the tensile strength. An alumin- 
ous cement prepared at low temperature in the 
form of walnut size masses requires less energy for 
grinding than Portland cement clinker from a ro- 
tary kiln. J. Varga (Zeit. f. Angewandte Chemie. 
Oct. 20, 1927, 1164-1167). 


Purification and Bleaching of Clay 


(1) Sodium sulphide may be used successfully 
as a bleaching agent. (2) The clay is put into 
aqeous suspension and treated simultaneously with 
several water soluble reducing agents. For exam- 
ple, a reducing acid is used such as oxalic or sul- 
phurous acids in conjunction with a salt such as 
sodium sulphide, sodium sulphite, hyposulphite or 
thiosulphate. W. Feldenheimer (German Patents 
446, 589 and 446, 774). 


Porous Concrete Building Blocks 


Lime or a mixture of lime with hydraulic mate- 
rials such as slate ash, slate lime, blast furnace slag, 
brick flour, trass, etc., with cement and metallic 
powders generate gas on treatment of the mixture 
with water and intimate mixing. The mixture is 
agitated vigorously, so that the water forms a 
whirl, and the mixture is then emptied into a trans- 
portable container from which it is emptied into 
casting forms. J. A. Ereksson (German Patent 
447, 194). 
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Fire Resistance of Concrete 


Set cement contains hydrate of lime which, when 
submitted to a temperature of 850 degrees F., is 
changed into quicklime with a measure of contrac- 
tion, while the subsequent wetting or weathering 
slakes the quicklime with a measure of expansion, 
leading to partial or complete destruction of the 
concrete. Aggregates containing quartz are the 
subjects of physical changes upon heating which 
cause their disintegration, while other aggregates, 
such as limestone, undergo chemical changes at 
high temperatures, also leading to destruction of 
concrete. Addition of pozzolana to cement is 
claimed to reduce the proportion of free lime and 
accordingly to increase the resistance of the con- 
crete to fire. The pozzolana most favored would 
probably be clay burnt at a definite temperature. 
On the other hand, the addition of clay reduces the 
strength of concrete. It may be that rapid harden- 
ing cements will alone stand this addition, but it 
will be for the cement manufacturers to decide 
whether it is possible to market commercially a 
cement-pozzolana mixture which will possess the 
quality of improved fire resistance without losing 
any of its strength. Editor (Concrete & Const. 
Eng. Oct. 1927. pp. 575-6). 


Concrete Strengthened 
By Impregnation With Sulphur 


It is claimed that the impregnation of concrete 
with sulphur results in an appreciable increase in 
strength and a decrease in absorption properties, 
and that this is brought about irrespective of the 
age of concrete at the time of impregnation. The 
tabulated results of these tests show that the sul- 
phur treatment increases the tensile strength of 
test pieces more than 500% and the compressive 
strength by about 450%. Sulphur impregnated 
specimens are stated to absorb water to the extent 
of less than 2%. Editor (Concrete and Const. Eng. 
Oct. 1927. p. 577). 


Fusing of Concrete 


A concrete base was used in the construction of 
an underfired muffle furnace, oil fired. The con- 
crete was 15 inches thick, of 4:2:1 ratio with 
broken brick aggregate. Above this foundation 
was a 13-inch layer of ordinary brick, which sup- 
ported a 414-inch layer of firebrick. After three 
weeks of operation, the furnace settled, due to the 
fusion of the concrete to a black-green glass, where- 
as the bricks were in almost perfect condition. The 
best glass was found farthest removed from the 
heat, on the ground side. As the concrete fused at 
a temperature of 930 degrees C., the concrete foun- 
dation must have reached this point through the 
fire brick and the ordinary brick. Investigation of 
heat transference from brick to concrete to earth 
should be interesting. 


Calcining of Carbonates 


Limestone, dolomite, etc., when in small particles 
is calcined by spreading a graded layer, with the 
larger particles in the upper portion, upon a per- 
vious support and passing highly heated gases 
through the layer from the top downwards until 
the carbonate is dissociated, maintaining an excess 
of heated gases above the layer and removing the 
gases from below, together with the carbon dioxide, 
as itis formed. The material is separated from the 
pervious support by a thin layer of previously treat- 
ed similar material, and may be heated more quick- 
ly by admixing solid fuel insufficient for complete 
calcination. The process may be carried on while 
the material is being transported through a treat- 
ment zone. A. E. White (British Patent 275, 463 
and B. C. A.). 


Dead Burned Magnesite 
As a Refractory 


A temperature of at least 1600 degrees C., must 
be reached for dead burning, whereas with mate- 
rial containing 2-3% iron, 1450 degrees is sufficient. 
The presence of 6-8% Fe,0, does not decrease its 
refractory value and the lower burning temperature 
is less expensive. The pure magnesite can be used 
only under very rigid conditions. A. W. Comber 
(Metal Ind. (London) Vol. 31, p. 146-157). 


Crushing Strength of Mortars 
and Concrete 


The following law is proposed: For each grain 
size and condition of aggregate (not reactive with 
cement) and for each ratio between cement, water 
and aggregate, it is found under similar investigat- 
ing methods, for all mortars and concretes that the 
crushing strength R is: 


C 
n-x( )e 
1 - (Sp) 


The coefficient K is dependent upon the binding 
strength of the cement or mortar, its preservation 
and mixing. C, S and P are the absolute propor- 
tionate volumes of cement, sand and stone. R. 
Feret (Tonind.—Zeitung, 51, 1241-45). 





Preparation of Iron Phosphide 
and Aluminous Cement 


Iron phosphate ores and scrap iron ore added to 
the reducing electric furnace or shaft kiln and a 
mixture of aluminum, calcium and silicon oxides in 
such proportions that after reaction with the raw 
phosphates, a high quality aluminous cement re- 
sults, as well as iron phosphide. W. Klyber (Ger- 
man Patent 448, 099). 
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INTIMATE NEWS OF MEN AND PLANTS 





U. S. Gypsum Company Sells 
Windsor Cement Company 
Sale of the Windsor Cement Com- 

pany of Hartford, Connecticut, has 

been announced at the Chicago head- 
quarters of the United States Gypsum 

Company, which has operated the 

Windsor Cement Company since 1921. 

The purchaser is the City Coal Com- 

pany of Hartford. The business will 

be continued under its own name. 

R. N. Anderson has been elected 

president and general manager of the 

Windsor Cement Company; R. E. 

Kelly has been appointed credit and 

sales manager; and A. C. Jenkins has 

been appointed office manager and 
sales agent. 

The United States Gypsum Com- 
pany acquired the Windsor Cement 
Company and several other eastern 
retail businesses through the pur- 
chase, in 1921, of J. B. King and 
Company of Staten Island, New York, 
the King Manufactory immediately 
was made a part of the Gypsum 
Company, but the retail businesses 
have been operated as independent 
companies pending their sale. As 
rapidly as purchasers have _ been 
found, the former retail units of J. B. 
King and Company have been dis- 
posed of, the Gypsum Company tak- 
ing the stand that its business is one 
of manufacturing and wholesaling, 
and not retailing. 


The purchaser of the Windsor Ce- 
ment Company, the City Coal Com- 
pany, also owns a majority of the 
stock of the Hartford Cement Com- 
pany. It has been announced that the 
two firms, the Windsor Cement Com- 
pany and the Hartford Cement Com- 
pany, will be operated as independ- 
ent and competitive units. 





New Hydrate Plants 

The McGann Manufacturing Com- 
_ pany have recently been awarded 
contracts to build Schulthess hydrate 
plants for the Salem Lime and Stone 
Company, Salem, Indiana; the Jamie- 
son Lime Company of Renfrew, On- 
tario, and the Washington Building 
Lime Company of Baltimore, Mary- 
land. 





Volunteer Cement Plant 
Under Construction 

Work is now under way on the con- 
struction of the new $1,500,000 ce- 
ment plant of the Volunteer Portland 
Cement Company of Knoxville, Ten- 
~ nessee. The plant is expected to start 
operations in April, 1928. 


Zenith Limestone 
Reorganized 

E. J. Krause and his brother, C. H. 
Krause, president and vice president, 
respectively, of the Columbia Quarry 
Company of St. Louis, Missouri, have 
taken over the Zenith Limestone 
Company of Tulsa, Oklahoma. 

The Zenith quarry is located on a 
spur of the St. Louis and San Fran- 
cisco R. R. and the new management 
plans extensive improvements, in- 
cluding new quarry cars and a new 
electric shovel. It is estimated that 
the plant will produce about 250,000 
tons per annum. 





Highway Research Board 
Meets on December 3rd 

The Highway Research Board of 
the National Research Council will 
convene at Washington, D. C., Decem- 
ber 3rd, for the last important na- 
tional highway meeting of 1927, 
Charles M. Upham, Director of the 
Board, announces. The sessions will 
be attended by highway experts from 
all sections of the United States. 
Highway officials will hear important 
reports on the subject of highway 
construction, maintenance and opera- 
tion. Among the most important of 
these reports will be a report on low 
cost improved roads, wtih recom- 
mendations for the methods of con- 
struction of agricultural highways. 

“The Highway Research Board will 
recommend the methods that may be 
used in the construction of thousands 
of miles of low cost roads throughout 
the United States,” Mr. Upham states. 
“The practicability of highways cost- 
ing less than $5,000 per mile has been 
conclusively proven where the amount 
of traffic to be handled is compara- 
tively light. 

“The immediate construction of 
these roads is essential to the proper 
development and prosperity of Ameri- 
can agriculture. Only when an 
efficient transportation system is 
available to all agricultural sections, 
will the farmers of the country reap 
the maximum from their crops. A 
thorough system of low cost roads 
will make possible the marketing of 
grains at all seasons of the year, and 
eliminate the present undesirable sea- 
sonal marketing in outlying com- 
munities.” 





Ebsary Gypsum Addition 

The Ebsary Gypsum Company of 
Scottsville, New York, has plans for 
an addition to its mill at Wheatland, 


New York, for the manufacture of 
wallboard and kindred products, to 
cost upward of $500,000 including 
equipment. Work will begin at once. 





New Incorporations 

Bedford Limestone Corp., Bloom- 
ington, Ind. Wm. H. Johnson, David 
G. Wylie, Daniel K. Miers. 1000 
shares, n. p. v. 

Columbia Gravel & Sand Co., Co- 
lumbia, S. C. $25,000. B. F. Johnson, 
Pres.;.M. A. Tydings, V. P.; C. H. 
Gerald, Sec’y; C. L. Packard, Treas. 

Maritime Gravel Co., Ltd., College 
Bridge, Westmoreland Co., N. B., Can. 
$10,000. 

St. Lawrence Quarry, Ltd., Giffard, 
Que., Can. $49,500. 

Bay View Crushing Co., Biloxi, 
Miss. M. L. Guice, J. S. Wheatstone. 

Shoot Sand & Gravel Corp., Wood- 
stock, Ont., Can. 

Wick Lime Co., 
$30,000. 

Canadian Granite Quarries, Ltd., 
Toronto, Ont., Can. $150,000. 

Jackson Gravel Co., 200 shares 
n.p-v. (Corp. Trust Co. of Amer., 
Wilmington, Dela.) 


Newcastle, Pa. 





Cement Plants Install Dust 
Collectors 
The Northern Blower Company has 
recently installed dust-collecting sys- 
tems in the plants of the Lawrence 
Portland Cement Company and the 
Volunteer Portland Cement Company. 


Coolidge Receives Medal 

Dr. W. D. Coolidge, assistant direc- 
tor at the research laboratory of the 
General Electric Company, has been 
awarded the Hughes medal by the 
Royal Society for “distinguished work 
on X-rays and the development of 
highly efficient apparatus for their 
production.” The Hughes medal was 
first presented in 1913 to Dr. Alexan- 
der Graham Bell. Dr. Irving Lang- 
muir, also of the General Electric re- 
search laboratory, received it in 
1918. 


Dolese and Shepard Declare 


Dolese and Shepard Company direc- 
tors recently declared an extra divi- 
dend of $1.50 and the regular quarter- 
ly dividend of $1.50 on the capital 
stock of the company. The dividends 
are payable January 1 to stockhold- 
ers of record December 21. This dis- 
bursement brings the total for the 
year to $8.50, an extra of $1 having 
been paid on July 1. 
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DISTRIBUTION OF CEMENT 


The following figures show shipments from Portland cement mills distributed among the 
States to which cement was shipped during August and September, 1926 and 1927. 


Portland cement shipped from mills into States, in August and 


September, 1926 and 1927, in barrels* 

















August ~~ cm September——_,, 
Shipped to— 1926 1927 1926 1927 
RN 5 6:0.0600 cons 50 bsn eye's onsen seen nese -- 143,619 243,841 153,636 229,592 
REREAD ,Gbscns baevinkssnsensonsennseeeneee * 1,130 338 668 742 
ROD 6s. k cbs y ks 66 5846's 0 404000000500 4S00 . 45,503 34,598 42,709 38,589 
DE ie ieee ees hehwhebe bee ne . 71,312 85,164 75,962 87,996 
LIRR Cason 6iese sees seen eseesenns $0 e000n 1,165,387 1,158,661 1,204,615 1,114,333 
PED. <innibeaeessees esse wneonnene sexece seits 124,628 137,054 107,896 
COIRROUE —. x0cov ese sncnnee cous eeees casas 224,946 239,392 255,785 257,188 
PE DG SGace heh see oe ss Sab ieude ee eee e> 3o,287 40,3815 46,600 58,667 
See CC GOMER 6onns cc ccvesncwcdesenes 75,684 103,217 94,183 100,626 
i ibn esas cdeks s+ kaSben be beneseewevess 330,285 150,328 315,214 152,129 
eee Sa eee eT Tr er et 183,201 193,713 160,377 149,740 
PE Macs Sdbch asodeRE SO KSEE DER ROSD EOS 8,395 28,219 17,179 11,790 
D> Fin KkS 045355959) 60N ESN SOOKE OD PeTTT Tri 44,5389 30,000 34,221 29,588 
SEDER “cc ckee se banse s05%S0Ss 5050040003088 1,806,446 2,066,172 1,458,052 1,902,780 
DP: 4 s6hawedbeceenseeenew eoccvccces ecee 702,574 868,669 646,062 807,523 
DCF CCL cawcbaspenkababad aeusyeseonenee ecee 412,046 602,653 350,251 563,779 
EE ns thes 64S SSH 665559 045004400000005 260,169 251,022 226,069 261,769 
DE Siswesisabeeebeshaneeeebe >» 5 o5Ne es 175,705 283,184 246,310 245,577 
POE css astaeseeeseuseseee ws 600060 ese 121,260 147,709 103,642 129,457 
DP i... cb cka cosas subs canes sau bane beuuwe - 103,161 81,018 90,934 63,493 
PE L666 ba ndek Gorse obbebeendeweweew 208,790 366,046 249,489 285,248 
Massachusetts 314,527 358,853 310,562 
PE ass cin és SOS SNS DSR SARRESS ESAS SOEOED 1,788,820 1,372,831 1,459,078 
P<. ccRsnewsb ates en sdee esses eesenhes 480,599 407,570 414,197 
DL Cotcucnsksachohesesebeseeeeee 111,007 79,924 92,276 
PE vabskhessseS0e0ss54%0'6 65086 s0es SHS 560,364 457,632 489,155 
PER: 5.525 bansbso ahs nbsSesewn eens eees 50,776 30,597 43,797 
Di. bin eineossnsessSS06s er eens eheene 180,063 169,159 195,109 
DEL skhsse bash ben ebenSs ewes sane es > > 10,291 4,845 
Sn RUMORED: on ceenssesssees baneaess Seles 49,958 56,223 56,092 66,537 
EY -winsscceeessnsasucces ceccsescoese 691,458 853,588 866,717 960,390 
DOD, cc Lpknschess6i6eeehseusensesee . 21,231 23,750 17,738 23,103 
eT Tere eee TT 2,329,217 2,749,722 2,490,511 2,703,962 
DEE RUE. on nsccnsacsneeebesees seeees - 376,779 340,093 412,719 303,283 
ee i ccs usncsceeeedne sabe wees eedoe 43,493 69,872 46,528 35,938 
ee eT eT : 1,381,581 1,137,722 1,406,311 
REN, Oi. 5 chcGkn dhe kts a saws eneceksenes 298,452 219,399 329,676 
ey rr ee ery yy 188,586 150,679 127,909 
Pennsylvania 1,706,430 1,620,018 1,683,405 
PED «cc besa kaso se> ede eS se OSeesn se eeeee 3,500 0 
SO cc cnt e6be ses koh a be eONS CaS OS 66,573 85,312 56,575 76,597 
ES rer er et rr re 62,408 103,455 55,967 100,262 
DP MERIR Sci6 keeunncrbe binsbebedsexeees 44,054 50,994 47,794 56,882 
PD. ch crn cwase eee sons hashaee se awawe 207,528 285,835 239,051 253,945 
DE LLG chp scene eeeheeskdnens eeeeabebetess 484,822 533,591 430,727 449,994 
CLG sEstaGh p's pAaesebeoeadut > eae eneeenee> 54,276 60,332 56,948 43,021 
PE wc ne sonsS Se CSERSSEEASER SEER SEAS S 49,660 67,255 50,697 71,529 
DEER. ic tnosches eee snbenk setae cesnseseese 182,011 211,679 191,720 197,320 
DM <.icissnssbehsabenbesda san eesane 198,993 335,681 202,117 264,748 
DP EEE 5 oc cnctcen nase esesnenseoesyes 162,494 239,378 188,894 250,542 
PR. <i cc ckauowsous oka a seeeeessease ee 715,784 1,035,131 594,999 711,004 
rere ee ee 24,901 22,131 23,893 19,223 
RR ner eee ee 70,233 23,887 73,748 38,980 
18,512,336 21,348,350 18,032,122 19,782,082 
PI PRS: wis ccecece esos aieee seenwes 70,664 62,650 54,878 45,918 
Total shipped from cement plants............ 18,583,000 21,411,000 18,087,000 19,828,000 


*Includes estimated distribution of shipments from three plants in August and September, 


1927; and from five plants in August and September, 1926. 


7 Revised. 


Production, shipments, and stocks of finished Portland cement, 
by districts, in October, 1926 and 1927, and stocks in 
September, 1927. (Figures represent thousands of 


Stocks at 
end of 


September 


1927a 


3,494,000 
1,170,000 


1,735,000 
1,080,000 


1,139,000 
1,126,000 
1,204,000 


1,314,000 
272,000 
384,000 
704,000 
374,000 

13,996,000 


barrels. ) 
Commercial October Stocks at end 
District Production Shipments of October 
1926 1927 1926 1927 1926 1927 
Eastern Pa., N. J. 

| eee 3,986,000 3,799,000 4,272,000 3,924,000 2,437,000 3,369,000 
New York ...... 999,000 1,143,000 921,000 1,171,000 685,000 1,142,000 
Ohio, Western Pa. 

& » VE. sooo E,705000 1,746,000 1,668,000 1,964,000 2,062,000 1,516,000 
Michigan ....... 1,338,000 1,557,000 1,385,000 1,560,000 1,025,000 1,077,000 
Wis., Ill., Ind. 

& Ky. ........ 2,160,000 2,280,000 2,656,000 2,579,000 1,296,000 840,000 
Va., Tenn., Ala., 

Ga., Fla. & La. 1,430,000 1,567,000 1,391,000 1,505,000 1,067,000 1,188,000 
Eastern Mo., Ia., 

Minn. & S. D. 1,458,000 1,572,000 1,842,000 1,811,000 1,609,000 966,000 
Western Mo., Neb., 

Kan. & Okla.. 1,032,000 1,109,000 984,000 1,208,000 1,455,000 1,215,000 
PE pak tb as 428,000 532,000 444,000 535,000 406,000 270,000 
Col., Mont., Utah 275,000 187,000 252,000 258,000 406,000 313,000 
California ...... 1,381,000 1,388,000 1,359,000 1,191,000 480,000 901,000 
Ore. & Wash. 314,000 294,000 312,000 322,000 406,000 346,000 

’ 16,596,000 17,174,000 17,486,000 18,028,000 13,334,000 138,143,000 
a Revised. b Began producing September, 1927. c Began producing June, 1927, and shipping 


July, 1927. 


ia! 


Domestic hydraulic cement shipped to Alaska, 
Hawaii and Porto Rico, in September, 1927.* 





Barrels Value 
pe cagee SI Ee OL EL Oe eee 851 $ 2,606 
Hawaii 919 6016106 10 2100 b's sisee bs 00 06 bees oes beaeeee SU bbh'ss Sen kSEa eee ASAD SENSE EES 21,814 51,245 
DPD ccspabsebabarvekaare seen ane eusee SSEKEMADESSEETS SSE EN se bObSRER SS 8,400 23,576 
31,065 $77,427 





; *Compiled from the records of the Bureau of Foreign and Domestic Commerce and subject 
0 revision. 





OCTOBER 
CEMENT STATISTICS 


October, 1927, production and ship- 
ments of Portland cement show the 
usual seasonal decline from the sum- 
mer peak but were greater than for 
any preceding October and 3 per cent 
higher than a year ago, according to 
the Bureau of Mines, Department of 
Commerce. 

Portland cement stocks continue to 
decline and are a little lower than 
those at the end of October, 1926. 

The output of three new plants, lo- 
cated respectively in Florida, Texas, 
and West Virginia, is included in these 
statistics, which are compiled from re- 
ports for October, 1927, received 
direct from all manufacturing plants 
except two, for which estimates are 
necessary on account of lack of re- 
turns. 





Recent Patents 


The following patents of interest 
to readers of this journal recently 
were issued from the United States 
Patent Office. Copies thereof may be 
obtained from R. E. Burnham, patent 
and trade-mark attorney, Continental 
Trust Building, Washington, D. C., at 
the rate of 20c each. State number of 
patent and name of inventor when 
ordering. 

1,645,518. Apparatus for effecting 
a continuous preparation and delivery 
of a cementitious mixture. Otto E. 
Bornhauser and John E. Herman, 
Sandusky, Ohio. 

1,645,603. Sand and gravel washer. 
Sebastian A. Loftus and Thomas 
Cureton, Dayton, Ohio; said Loftus 
assignor to said Thomas Cureton and 
Samuel Cureton, Plymouth, Ohio. 


1,645,618. Vibrating screen. Ben- 
jamin A. Mitchell, Tompkinsville, 
=m. 2. 


1,645,625. Sand cutting and mixing 


machine. Hugo R. Slivinski, Chicago, 
Ill. 
1,645,672. Automatic disconnecting 


device for rock-crushers. Peter E. 
Van Saun, Los Angeles, Cal. 
1,645,891. Methed of hardening 
and toughening broken-mineral aggre- 
gates consisting of trap rock, lime- 


stones, sandstones, and types of shale 


rocks. Joseph H. Amies, Philadel- 
phia, Pa. 
1,646,781. Steam shovel. Harry J. 


Barnhart, Marion, Ohio, assignor to 
Osgood Co., same place. 

1,647,118. Mining-machine. Morris 
P. Holmes, Claremont, N. H., assignor 
to Sullivan Machinery Co., same place. 

1,647,243. Sand-treating machine. 
Verne E. Minich, New York, N. Y:. 
and Raymond H. Moore, Chicago, IIl., 
assignors to American Foundry 
Equipment Co., New York, N. Y. 

1,647,410. Concrete mixer. Elbert 
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C. Leach, —* Wis., assignor to Production, shipments, and stocks of finished Portland cement, 
Leach Co., same place. 
1,647,730. Rotary pulverizer. Wil- by months, in 1926 and 1927. (Figures represent 
- i * 
liam H. Hartman, Canton, Ohio, as thousands of barrels) 
signor to Bonnot Co., same place. 
: Production Shipments Stocks at end of month 
1,648,063. Drive and drum support Month 1926 1927 1926 1927 1926 1927 
for concrete-mixers. Adolph W. Ry- BEE osx canna oan 7,887,000 8,258,000 5,674,000 5,968,000 20,582,000 22,914,000 
. k = ; T PEERED. oickecvssncee 7,731,000 7,377,000 5,820,000 6,731,000 22,385,000 23,560,000 
peck, Milwaukee, Wis., assignor to T. Watch. <ce252s0 .ese- 10,390,000 11,452,000 9,539,000 11,083,000 23,236,000 23,922,000 
L. Smith Co., same place. Ist quarter ........ 26,008,000 27,087,000 21,033,000 23,782,000 ...sseees 0 eeeeeee a 
1,648,543. Shaking screen. Charles ; 
da. M ee ee 12,440,000 14,048,000 12,965,000 14,350,000 22,710,000 23,654,000 
Dahlberg, Anaconda, Mont. May ..c. ecueauintuats 16,510,000 16,701,000 17,973,000 16,865,000 21,255,000  23,503.000 
1,648,546. Concrete-mixer. Michael WE sckens eet 16,866,000 17,224,000 19,134,000 19,761,000 19,000,000 20,972,000 
’ . ' 
Gilson, Port Washington, Wis., as- 2nd quarter ....... 45,816,000 47,978,000 50,072,000 50,976,000 ......22. eee eee eee 
signor to Kwik-Mix Co., same place. uly aecreeseeceseeees 17,194,000 17,408,000 18,812,000 18,984,000 17,801,000 19.397.000 
: IS vc leak pesos 6,995,000 18,315,000 18,583,000 21,411,000 15,718,000 16,292,000 
1,648,625. Crusher and pulverizer. September ........... 16,571,000 17,505,000 18,087,000 19,828,000 14,188,000 #13,996,000 
Meexy ¢. Chatien, SR. Lowls, Mo. d t 50,700,000 *53,228,000 55,482,000 60,223,000 
1,648,747. Pulverizer. Charles M. Srd quarter ..scces. ,700, 53,228, 482, bS28.600 scien Sane . -wermeaaald 
: October ......... .s+s 16,596,000 17,174,000 17,486,000 18,028,000 13,834,000 13,143,000 
Stoner, Chambersburg, Pa., assignor November .....s.:+-.- 14,193,000 cesses. 11,276,000 ss eee sees EY wcccasek 
to Wolf Co., same place. December .....-.++- .-*10,757,000 2... acs. QE. “Sikacscnss SEMIGROD  cckcicess 
1,648,783. Excavator-bucket exten- 4th quarter ........ 41,546,000 ....eeees Gs «accesses: -daneaeein cea aa 
sion. George T. Rosselle, Tiffin, Ohio, #164,070,000  ......-es INS aedeaccvie » secuecuse. -Sannietat 
assignor to Austin Machinery Cor- *Revised. 
poration, Muskegon, Mich. *% 
1,648,876. Mining-machine. Frank Exports and Imports. 
artlidge, Claremon - * ignor : —— 
coreene ane, 3. Hh, aavigne Exports of hydraulic cement by countries in September, 1927. 
to Sullivan Machinery Co., same place. ai " rt ae 
1,648,848. Mining-machine. Morris Canada es 8 SER a Cn ee 12.658 $ 1,109 
a entra MORI ciecenecieceeescncrees UMUC OCIE RET COAS pUReKReKeSeNeeaewaces 1,462 7,305 
P. Holmes, Claremonth, N. H., as sc apviechnendaawdeetanuan 10,126 25,062 
signor to Sullivan Machinery Co., et TE: CONG: ME MIR i x vacess< es octcctcnnsereemesentescpesanss 5,869 13,852 
sam lace IE ec etiaccas suc.ce<w ar nescsand aane os esas Ste Ae Cae wiiele a aauld Careers 3,408 10,027 
SS NIN os gkciivens Cee ciaiesekenepicndnrcardeinddavsnsnwadoesennvate 19,498 80,608 
1,648,879. Mining apparatus. Mor- I OUNIRNENE Gon ohare orca gii neice a lin SEDC ee + Owe Seslellst lade Hes) ERs eeesienele 4,866 29,254 
ris P. Holmes, Claremont, N. H., as- 57,888 $207,817 
signor to Sullivan Machinery Co., : . 
same place. Imports of hydraulic cement by countries, and by 
1,648,880. Mining-machine. Morris = : : 
P. Holmes, Claremont, N. H., assignor districts, in September, 927. 
to Sullivan Machinery Co. m lace. Imported from— District into which imported Barrels Value 
7 ne ee eee ihm ooo cacsice con ceo: 27,651 $ 36,458 
[GMMR ig. oa gievavinlsa-e es evalesisieeee wees 3,288 3,955 
D L 3 | a aaa ala ti ata kee ararewreiaia ev ocecnaraetaters gn pip 
PERS oa. 'dh ore. da. cats craven sada 38,73 ,652 
— ocomotive NE a dicen dcciuiane Sonate 1,042 1,214 
Sorgenines Belgium ......-++-seeeeeeeeeeees eh le aa EE PRs 1,200 1,557 
The manufacturing plant and entire | Philadelphia ene hiaach naan miinoenaieaae 35.340 sai) 
business of the Davenport Locomotive | Rhode Island 000000000 som itas 
i in- Sete IED okie wks aasawe saw edamieion 2,58 182 
Works has been acquired by new m EE OMIIEIIRS occas Sasececenwiaodeneaes 1,500 3,215 
terests and will hereafter be con- - ame “Sales 
ducted under the name of the Daven- Ns CUE secre wane eeee wan Med eae es 2,2 202,902 
: : Pas neice nncanateadleesiien 1,500 2,880 
port Locomotive and Manufacturing pane | Sales and Hee Mamokive ........... 1,277 2°850 
Corporation. Seen nrc se Oe Sine eigeres See eo ToNeuae POM oo 5.2 edie howe canarnatroceienes 180 : 833 
ES St TERE MS 00 ,002 
The sales department of the Bol- ee pecetai 
linger-Andrews Construction Com- OREN y Seisiiasemincsaiinneteansacicent% 5,957 $ 10,065 
pany, formerly located at 1016 Empire { Piladelpiila sicce.ssuccesneaiawec/nces 11,813 14,763 
oe 7 vit IEE (acnasevessseesseneneasrs | aris Mie ........0.-2-cscacencceos 13.550 22°778 
ing, Pittsburgh, Pennsylvania, 
has been moved to the main office WI AG. dee ardey neeconenesaenedions 25,363 $7,541 
building of the company at Verona, RIN: siinse is txcendacontvqenenns R00 590 
Pennsyl + POMEL in 15 0 5-0-5 wiproiaid-or drei acess Senko es | so eacb:tin den vnanrdngecunwes 9.090 10,689 
Sy!vania. [Se IIE Go. seca sxteceesewsensce 29,961 35,923 
icles ois ncrsninsonrsinvarueted 39,461 47,202 





Waukasha Officials Study mat at New York 2 6 
Motors Abroad NE «++ +- <5 2m or or onees Grand Total ..............s2... 2, 288,066 $297,716 
Harry L. Horning, president and 


Semon ik: Hislien, abbat cnaiunar 40'the Exports and imports of hydraulic cement, by months, in 1926 


Waukesha Motor Company, sailed on and 1927. 
the Aquitania recently for an ex- a Exports Imports ; 
tenc . 1) tat ont 1926 1927 1926 927 
led European trip. They will visit Barrels Value’ Barrels Value Barrels Value Barrels Value 
motor and automobile manufacturing Ps rrr 72,989 $ 216,431 75,346 $254,072 360,580 $ 576,717 193,175 $269,661 
Ranke § February ...+-... 73,975 220,706 71,404 233,985 314,118 — 527,948 130,421 200,680 
: nts in England, France, Italy and March ........00, 69,080 205.647 67,956 240,165 493.241 812,968 181,145 261,519 
er . p . OY erste 96,296 284.772 72,383 243,852 257,302 398,114 191,868 313,262 
ermany, studying both business con a ppepetetés 78,601 224,365 59,332 205,574 223,130 337,031 178,929 263,618 
ditions and new technical develop- Be e5cre soncesae« 80,684 248,814 69,205 237.281 335.570 495,744 129,111 201,682 
eiate. seagae Sarah wen tac: 130,822 370,220 72,337 229,737 250,862 395,981 175,035 249,665 
en in the automotive industry. August, ese... 64,946 216,489 61,371 209,198 350.638 560,532 117,605 170,167 
Mr. Ras . eptember ........ 70,920 239,174 57,888 207,817 194,129 308,224 233,066 297,716 
Horning is president of the Motor October .......... 69,889 225,874 0... cee cece 268,403 386,885 vce... ee eeeee 
and Accessory Manufacturers Asso- November ........ 76,598 2) (i Sar ne 55,283 SEMOEE cccacl seam ues 
December .....--- 89,976 305,288 ...++  seseree 151,850 246,208 ..2.6.  ceeesee 


Clation. Mrs. Horning will accom- 


any hi 7 ee eee 
pany him on the trip. 974,226 $2,995,888 ..... 0 weeeeee 3,250,056 $5,128,836 ......  .eeeeee 
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Asphalt Paving Conference 
The Sixth Annual Asphalt Paving 
Conference will be held at Atlanta, 
Georgia, on November 28, 29, 30 and 
December 1 and 2, 1927. Some fea- 
tures of the advance program of the 
meeting follow: 


Monday, November 28th 

“A Survey of the Equipment Field,” 
Charles M. Upham, Business Man- 
ager, American Road Builders’ As- 
sociation, Washington, D. C. 

“A Survey of the Surface Treatment 
Field with Particular Reference 
to <Asphaltic Materials,” C. N. 
Conner, Chairman, Low Cost Im- 
proved Roads Committee, Highway 
Research Board, National Research 
Council, Washington, D. C. 


Second Session, 8 O’Clock, P. M. 


“Variation in Asphalt Film Thickness 
on Mineral Aggregates in Relation 
to Design and Control of Paving 
Mixtures,” by A. R. Ebberts, Engi- 
neer of Tests, Allegheny County, 
Pennsylvania. 


Tuesday, November 29th 


“Factors Affecting the Stability of 
Asphalt Paving Mixtures,” F. P. 
Smith, Chemical Engineer, New 
York, N. Y. 

“Research Data Confirming Voidage 
and Shear Strength Design of Sheet 
Asphalt Paving Mixtures,” H. W. 
Skidmore, President, Chicago Pav- 
ing Laboratory, Chicago, IIl. 


Wednesday, November 30th 
“State Highway Progress” 

Alabama: Col. Woolsey Finnell, 
State Director of Highways. 

South Carolina: Ben M. Sawyer, 
Chief State Highway Commis- 
sioner. 

Tennessee: C. N. Bass, State High- 
way Commissioner. 

Georgia: Dr. C. H. Straham, Dean 
of Engineering, University of 
Georgia. 

West Virginia: Major B. E. Gray, 
Division Engineer. 

(Other states announced in final 
program.) 





Hoadley Opens New Quarry 

Bert G. Hoadley of Bloomington, 
Indiana, has opened his new quarry 
northwest of Bloomington. Mr. Hoad- 
ley sold out all his quarry holdings 
last year in the tremendous merger 
of independent quarries in the Bed- 
ford Bloomington district. 

The first key block of limestone 
was taken from the new quarry the 
second week of November. The new 
quarry is reported to contain an ex- 
cellent grade of stone which will be 
sold mainly for building stone pur- 
poses. 
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Canada Cement Bonds 

Canada Cement Company, Limited, 
a very recent reorganization of a 
company of the same name incorpo- 
rated in Canada in 1909, is floating an 
issue of $20,000,000 of 5% per cent 
first mortgage sinking fund gold 
bonds. The reorganized company will 
acquire all the properties and plant 
of the predecessor company together 
with the areas containing deposits of 
limestone, clay and gypsum, the raw 
materials required for the production 
of cement. All the shares and invest- 
ments of the Eastern Canada Port- 
land Cement Company and the Cana- 
da Cement Transport Company, Lim- 
ited, have been acquired by Canada 
Cement. 

The bonds are a direct obligation 
of the company and are secured by a 
first mortgage on the real and fixed 
property now owned and hereafter to 
be acquired and by a first floating 
charge on all other assets. Total 
amount authorized is $30,000,000, two- 
thirds of which amount is now being 
sold. A sinking fund provides for 
the redemption of the bonds through 
the setting aside of a sum equivalent 
to two per cent of the outstanding 
bonds and debenture stock for the 
first five years and three per cent 
thereafter, together with annual 
amounts equal to the interest on all 
bonds and debenture stock redeemed. 
Redemption price is 105 to November 
-, 1932; 104 thereafter to November 
1, 1937; and 103 thereafter to matur- 
ity. 





Removing Slag from Tubes 

It has been found by careful ex- 
perimentation that where slag forms 
and bakes onto the lower row of tubes 
of water tube boilers, as it often does, 
cold water is more effective for the 
removal of the hard baked-on slag 
than is steam. The reason for the 
breaking up of the slag with cold 
water is the same as the reason why 
hot dishes and glasses break when 
suddenly cooled. The cold water 
causes the slag to crack and fall off in 
large pieces. In these tests it was also 
found that freeing the tubes of slag in- 
creases the chimney draft, helps 
maintain high efficiency, and saves 
much money due to the time previous- 
ly required for laying up and clean- 
ing boilers. Now the cleaning is done 
while the boilers are in operation. 
During the cleaning process the tem- 
perature of. the flue gases was re- 
duced aproximately 15 degrees. The 
cold water was introduced into the 
boiler and onto the hot slag by means 
of an old-fashioned hand lance. 

But care must be exercised in in- 
troducing the cold water so that it 
will not touch the furnace walls. Cold 











water on a hot wall will crack the 
wall as readily as it will crack the 
slag. Confine the water to the slag 
only. 





When Pouring Babbitt 


A little over twenty years ago the 
late O. N. Trooien, who gave promise 
of becoming a great engineer, was 
babbitting some bearings. I was as- 
sisting. He was pouring the molten 
metal and I was holding the forms 
and observing closely. Suddenly 
there was an explosion and hot metal 
was blown into one of my eyes. For- 
tunately for me nature was kind and 
placed a new skin over my eye in 
about a week, removing all traces of 
a nasty burn. Many others have not 
been so lucky. Moral: Before pour- 
ing hot metal into any vessel, mould, 
form, shape, or anything, be sure that 
there is no water or moisture present. 
Enough moisture was present in the 
above mold for the sudden generation 
of steam. It was the steam that blew 
the metal into my eye. Whenever 
possible, heat the bearing before pour- 
ing the metal, thus driving out all 
moisture, 





Sand and Gravel Production 
Reaches Enormous Figures 
The production of sand and gravel 

in this country in 1926 amounted to 
183,100,818 short tons, valued at 
$111,338,701, according to the United 
States Bureau of Mines, Department 
of Commerce. Sand production was 
92,114,279 short tons, valued at 
$55,675,988; gravel production was 
90,986,539 short tons, valued at 
$55,662,713. Some idea of the enor- 
mous yearly output of the sand and 
gravel producers of the nation may 
be obtained by the realization that 
the 1926 production, which totaled 
more than 130,000,000 cubic yards, 
represents the volume of a ditch one 
yard wide and one yard deep extend- 
ing three times around the earth. 
While considerable quantities of sand 
were used in glass making, in foundry 
work, for grinding and polishing pur- 
poses, for water filtration, and for 
helping locomotives get under way, 
the great bulk of the production was 
used for building and paving pur- 
poses, furnishing another evidence of 
the great construction boom now in 
progress. 

New York, with a production of 
19,334,360 short tons, valued at $11,- 
585,652, led all the states in sand and 
gravel production. Illinois, with an 
output of 17,777,169 short tons, valued 
at $8,714,350, ranked second, while 
Michigan, with an output of 14,398,338 
short tons, valued at $7,265,161, was 
third. 
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NEWS OF EQUIPMENT MANUFACTURERS 





Material Handling Buckets 
Described 


In a new beautifully printed and 
well illustrated booklet the G. H. Wil- 
liams Company describe their line of 
Williams buckets. 

This line includes the Rehandler, a 
very fast bucket for rehandling ma- 
terials such as sand, gravel, coal, coke, 
etc. Its short cable overhaul speeds 
up the opening and closing. The lev- 
erage of the power arm gives plenty 
of power for material handling, with 
only three parts of closing line. It is 
used on any equipment with two 
drums for bucket operation and is of 
very simple construction. 

The quarter yard Rehandler is de- 
signed especially for use with the 
modern “baby crane,” where high 
speed bucket operation is of utmost 
importance. It adds considerably to 
the efficiency of small light weight 
cranes. It is fast digging, and has 
ample power with only 3-part closing 
cable. 

The Favorite is a bucket for gen- 
eral service. It gives big output han- 
dling gravel, crushed stone, coal, etc., 
and also serves for light excavating 
(with digging teeth bolted on). It 
can be reeved with either 4-part or 3- 
part closing line, according to the 
work to be done. 

The Williams Scraper is another 
member of the family. It picks up a 
heaping load in material that is too 
shallow for the ordinary clamshell to 
handle fast. The scoops have long 
hinges, and open up very wide. It 
saves the time of hand shovelers to 
scrape materials together in a pile. 
It is a clean up bucket, reeved with 
3-part closing line. 

The Four-rope bucket is a double- 
arm bucket especially suited for over- 
head cranes, bridge cranes, and sim- 
ilar equipment, handling coal, ore, 
etc. The spread of the four lines pre- 
vents twisting, and speeds up the 
work, besides saving cable expense. 
This bucket is built either light or 
heavy, in sizes to meet all bridge or 
crane requirements. 

The Single Line is a general serv- 
ice bucket that covers the same range 
of work as the “Favorite,” material 
handling and light excavating, but 
requires only one hoist drum for 
bucket operation. It works on any 
type of guy or stiffleg derrick or crane 
with only a single drum available for 
the bucket. 


The Hook-on is another Williams 
product. It gives instant service, 
hooking right on to any locomotive 





crane, traveling crane, monorail. 
Doesn’t tie up any crane or hoist for 
bucket service alone, as it can be de- 
tached instantly. It handles coal, 
sand, gravel, etc., indoors or out and 
has very low clearance for a hook-on 
bucket, due to short cable overhaul. 

The Cableway bucket is an ideal 
single-line bucket to use with a high 
crane or long cableway, as all opera- 
tions are controlled by one cable, with- 
out trip-rope. It is also very success- 
ful on unloading bridges, monorail 
cranes, and all other equipment hav- 
ing only one drum available for bucket 
operation. 

Open-hearth cinder and slag buckets 
for efficient handling of open hearth 
cinder, slag, limestone, kish, etc., are 
also made by Williams. They have 
heavy scoops and are of extra heavy 
construction throughout, having the 
necessary stamina to stand up in the 
most grueling steel mill service. These 
buckets can be furnished in two-, 
three-, four-line and hook-on single- 
line types. 


The Hercules is an 
bucket that “makes hard digging 
easy.” It digs into materials such as 
hard-pan, compact gravel, clay, etc., 
and stands up to such work. The 4- 
part closing line pull is multiplied by 
the power arm leverage, and exerts 
tremendous digging force. It is also 
often used for handling materials such 
as crushed trap rock, limestone, etec.— 
with or without digging teeth. 


The Dredging bucket is particularly 
designed to give steady service in 
underwater dredging. It is massively 
built, with extra strong construction 
for handling imbedded boulders, 
timbers, etc., encountered in dredging. 


The Universal bucket is designed 
especially to increase the digging 
power and speed of small crawler 
cranes and truck cranes, by providing 
a bucket that combines the lever arm 
and block-and-tackle. Its shorter cable 
overhaul gives quicker digging. 

The Trench is built especially for 
the stiffest trench excavation. It has 
extra narrow scoops which concen- 
trade the closing force on shorter cut- 
ting edges. The leverage of the power 
arm gives plenty of closing power 
with only four parts of line, instead 
of six or seven parts of line thus 
speeding up the work. 


excavating 





The Hill Clutch Machine and 
Foundry Company have opened a 
New York office at Room 528, 30 
Church Street, in charge of Mr. 
Charles C. Phelps, sales engineer. 


Dump Hoist for Light, 
High-Speed Trucks 


The “Wood Hoister” is the trade 
name of a fast operating truck dump- 
ing mechanism recently developed by 
the Wood Hydraulic Hoist and Body 
Company for use on light, high-speed, 
pneumatic-tired trucks. 

Back a few years in a somewhat 
earlier stage of automotive develop- 
ment there were only large motor 
trucks—and consequently only heavy 
motor dump trucks. Their possibil- 
ities for economy in the handling of 
loose materials were soon plainly evi- 
denced, and forced consideration of 
many problems as yet unthought of 
in this particular field of endeavor. 


For transporting large quantities 
of material over paved highways the 
large motor dump truck was, without 
doubt, the proper thing, but there 
were also many requirements for 
small quantities of materials to be 
transported on unpaved roads and in 
places where it would be impossible 
to use the larger truck. 


Furthermore, the cost of these large 
pieces of equipment was sometimes 
prohibitive to the average buyer or 
contractor of limited means, and yet 
it was felt that the horse-drawn dump 
wagon was a thing of the past. 


Having this in mind and the one 
important idea—a steady stream of 
materials from the loading place to 
the scene of operation, thus keeping 
the job busy at all times—the Wood 
Company has developed and perfected 
the exceptionally fast operating G-1 
hoist, particularly adapted for use on 
light, high-speed, pneumatic-tired 
trucks. Speed in the hoist is a com- 
panion to speed in the truck. The G-1 
hoist dumps its load in from 4 to 6 
seconds. It is readily seen that over 
a period of time 15 seconds saved on 
each dump means many more loads 
per hauling day. 


Contractors, coal dealers, road 
builders and many in other lines will 
appreciate the unusual adaptability of 
this model, it’s convenience in han- 
dling, flexibility and economy. 





R. H. Beaumont Transfers 
George T. Birch 


R. H. Beaumont Company, Phila- 
delphia, announces that George T. 
Birch, recently connected with the 
home office, has been transferred to 
their Detroit office, 901 Kresge Bldg., 
and will act as district manager of 
that territory. 
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New Shell Type Motor 


The Lincoln Electric Company have 
just perfected a squirrel cage motor 
for use in various kinds of wood work- 
ing machinery and all other ma- 
chinery requiring high speed motors. 
This motor is of the so-called shell 
type, an all-welded design, and is 
made to the standard dimensions of 
the trade. It is supplied in two sizes, 
3 hp. and 5 h.p. The 3 h.p. unit has 
an external diameter of 6.5 inches 
and an external length of 4.5 inches. 
The 5 h.p. is of the same diameter and 
is 6 inches in external length. Both 
motors are manufactured for either 
two or three phase, 60 cycle current 
and a speed of 3600 r.p.m. The stator 
is composed of laminated sections arc- 
welded together, the welding being 
done while the shell is under pressure 
and is placed in six transverse slots. 
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New Combustion Official 


Mr. Edwin H. Lungren, for the 
past four years general sales manager 
of the Combustion Engineering Corpo- 
ration, has recently been elected vice- 
president and general sales manager. 
Mr. Lundgren is well known in the 
power plant field, having been actively 
identified with the stoker business 
since 1912. His association with the 
Combustion Engineering Corporation 
began in 1921 at which time he re- 
signed as vice-president and chief 
engineer of the Frederick Engineering 
Company, Frederick, Maryland, to 
come to New York. Mr. Lundgren is 
a graduate of the Swedish Govern- 
ment Technical College with a degree 
of Mechanical Engineer. He is an 
authority on the design and construc- 
tion of stokers and the author of 
numerous technical articles. 













































































The rotor is also entirely arc-welded 
and provided with either a straight 
or tapered bore. 

There is a very definite advantage 
to this type of construction. The 
welding does away with the necessity 
of a solid shell about the liminations 
and also replaces the conventional 
rivets. Thus the amount of active 
field is kept at a maximum. The effect 
of this, of course, is to increase the 
magnetic flux and allow more copper 
to be used in the slot. Greater mag- 
netic flux means better operating 
characteristics. This increase of cop- 
per makes for a cooler running motor 
and permits greater overload. 

As normally used the stator is se- 
cured in the frame of the machine 
and the rotor is mounted on the tool 
shaft. 





E. F. Foster has installed a new 
gravel washing plant on Prospect Hill 
at Fenton, Michigan. 


Lincoln Appointments 


M. E. A. Thornwell of Atlanta, has 
been appointed representative for 
Georgia and Eastern Tennessee of 
the Lincoln Electric Company. Mr. 
Thornwell has been actively associ- 
ated with the electric industry in At- 
lanta, Georgia, and Pittsburgh, Penn- 
sylvania, since his graduation in 1904 
from Clemson College, South Carolina. 

Mr. John Van Horn, factory engi- 
neer for The Lincoln Electric Com- 
pany will go to the Atlanta office to 
assist Mr. Thornwell. 





Lincoln Changes 


R. P. Nick, of the Baltimore, Mary- 
land office of the Lincoln Electric 
Company, has been transferred to the 
Lancaster, Pennsylvania office, where 
he will be in charge of the sale of 
“Linc-Weld” motors and “Stable-Arc” 
welders. 












Heil Storage Tanks 

Two circulars recently issued by the 
Heil Company describe their station. 
ary steel storage tanks and _ truck 
tanks, respectively. This company 
has the largest tank shops in the 
Northwest with such complete manu- 
facturing facilities that large stocks 
of the standard sizes of underground 
and pressure tanks are kept on hand 
at all times and can be bought almost 
like canned goods from the grocer’s 
shelf. 

The storage tanks are built with 
3/16 inch and % inch steel plates, 
free from rust and scale. Using the 
electric arc, the hottest known flame, 
all joints are fused together and 
heavily welded, making the tank a one 
piece unit in which contraction and 
expansion are reduced to a minimum. 
The heads are one piece, bulged out 
and flanged over at least one inch. 
The flanged edge is then forced in- 
side the shell and welded. Elimina- 
tion of the possibility of pin hole leaks 
is made by thoroughly puddling the 
welding wire into all joints. Before 
being painted with pure red lead and 
linseed oil to make them rust proof, 
the tanks are carefully tested to five 
pound air pressure, to insure their 
absolute leak proof quality. 

The pipe connections are tapped 
after they have been welded into the 
tank, thus eliminating warping of the 
threads. Tanks of 300 to 2,000 gal- 
lons capacity have two 1 inch, one 3 
inch and one 4 inch connection for at- 
taching vent pipe, fill pipe, return line 
and suction pipe. All connections are 
plugged when shipped to prevent dirt 
from getting into the tank. A gauge 
stick is furnished with every tank. 





Morse Chain Announce 

The Morse Chain Company has an- 
nounced the appointment of Mr. 
Harry E. Matthews, as manager of 
their Charlotte, N. C., office. The 
managership in the Charlotte office 
became vacant with the death of Mr. 
George W. Prichett, which occurred 
September 15. Mr. Pritchett had been 
manager of the Charlotte office since 
its opening and was well known 
throughout the south. Mr. Matthews 
has been assistant manager of the 
Charlotte office for the last eight 
years or more. He is, therefore, well 
equipped to take over the responsi- 
bility of this office. 


H. N. Spicer Sails 


For Australia 
H. N. Spicer of The Dorr Com- 
pany, accompanied by Mrs. Spicer, 
sailed recently for Australia, China 
and Japan. He expects to be gone 
several months in connection with the 
company’s interests in these countries. 
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Thew Shovel-Crane-Dragline 
Described in Detail 


In an attractive new booklet the 
Thew Shovel Company describe and 
illustrate their Lorain 75 A Shovel, 
which can be used as a dragline, 
crane and for many other uses. 

The great range of the shovel is 
due to the boom design. The new 
position of the shipper shaft in the 
boom, permits a given length of boom 
and stick to dump higher and dig 
further than any heretofore designed. 
The structure is tremendously strong 
with a minimum .of weight. The 
shipper shaft is located at the strong- 
est point. The mechanism is of the 
utmost simplicity—one shaft, one 
pinion and a driving sprocket. The 
shovel has a single power unit. The 
three power shafts are driven by one 
pinion and give the most direct ap- 
plication of power to the work as 
there are no long gear trains, each 
shaft and its mechanism is a complete 
unit. The clutches are twice the usual 
size and all mechanism mounted on 
a machinery frame and carried by a 
cast steel bed plate. 

Like other Lorain 75 components, 
the back-digger embodies new prin- 
ciples that overcome the limitations 
of previous designs. The tilting 
bucket, under absolute control of the 
operator, is maintained in the most 
effective digging position for any 
class of back digger work. The load 
is then held without spilling until the 
bucket is spotted for dumping at any 
desired point. The entire load is then 
dumped into a truck or on the spoil 
bank without waste. 

All sheaves are above the boom and 
out of the grit and mud. 

As auxiliary equipment for the 
shovel owner, who has occasional 
trench work, the hoe bucket may be 
attached to the standard dipper stick. 
The tilting feature of the back digger 
is retained with all of the advantages 
of digging and dumping control. The 
pulling drum is standard for clamshell 
and dragline work and enables imme- 
diate use for crane operation by sub- 
stituting a longer boom in place of 
shovel outfit. With this boom . the 
Lorain 75 is a perfect and complete 
crane, clamshell or dragline machine. 

The boom construction is light, 
strong, and gives maximum reaching 
ability. In common with other com- 
ponents, best results are secured here 
by the smallest number of parts. The 
dragline fairlead is reduced to its 
simplest terms. With crane or shovel 
boom, the Lorain 75 is equally effici- 
ent. The change from one to the 
other is accomplished with the least 
possible delay. 

The Lorain 75 offers an arrange- 
ment of levers and mechanism where- 
by the transmission of power and its 
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application to the work is accom- 


plished with great ease. There are 
three hand levers and a foot brake 
for crane or shovel. One hand lever 
and the foot brake control the main 
hoist drum. The second hand lever 
controls the two swing clutches which 
rotate the turntable in opposite di- 
rections. The third hand lever con- 
trols, through two clutches, a two 
speed reversing shaft which operates 
the travel, boom hoist and dipper 
crowd motions. These motions can 
be operated independently or combined 
as necessary. The dipper crowd can 
be utilized to aid the truck travel. 
The travel motion can be instantly 
reversed giving absolute control on 
grades. 


An extra foot brake and hand lever 
give separate drum control for drag- 
line or clamshell service. Three lever 
control is still maintained, as the 
fourth lever is used only for travel 
and boom hoist motions. In fact, for 
clamshell work, two levers control all 
motions except travel and boom hoist, 
as the holding drum may be operated 
automatically by an easy adjustment 
of the clutch. The operator sits or 
stands. His motions are natural and 
the fewest necessary. He directs 
clutch engagement with practically no 
effort. Only enough resistance is pro- 
vided in the hand levers to avoid 
touchiness. 


Hoist and swing clutches are actu- 
ally engaged by the power of the en- 
gine through booster bands of novel 
and greatly improved design. The 
degree of engagement is proportioned 
to the throw of the levers. Engage- 
ment is absolutely smooth from take- 
hold to full power and the resistance 
to movement of the lever varies but 
slightly during its entire throw. 





New Gasoline Crane 

A new booklet was recently re- 
ceived from the American Hoist and 
Derrick Company, that tells of the 
final building of a gasoline crane 
with steam crane flexibility. The 
booklet states, “Locomotive Cranes 
powered with gasoline engines have 
always had many good points, but 
have fallen far short of steam crane 
flexibility. Now in the “American” 
three-speed crane we offer a gasoline 
operated crane that has the range 
and flexible operation of steam.” 


The booklet has interesting views 
of the machine and covers thoroughly 
many of the construction features, one 
page being devoted to Frictions with 
further mention being made of gen- 
eral features, such as_ revolving 
mechanism, gib ring instead of king 
pin, revolving deck, car body and 
trucks, and universal joint transmis- 
sion. 
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New Fuse Puller 


The Trico Fuse Manufacturing 
Company has just placed on the mar- 
ket the new combined Trico midget 
fuse puller and screw driver. This 
little tool is made of genuine horn 
fibre and is 5 inches long. It is 
mounted 20 to a display card or can 
be obtained in small individual car- 
tons. One end has gripping jaws for 
handling small cartridge fuses 4 to 
% inch in diameter. The other end 
has a screw driver for use on small 
screws as found on electric sockets, 
plugs, radio apparatus, etc. 

It’s an indispensable tool around 
the radio as it handles safely grid 
leaks, resistors, and tightens terminal 
screws. It is insulated and prevents 
shorts as only the screw driver blade 
is of metal and extends only about 
38 of an inch beyond the fibre handle. 





Bettering Combustion 

Until 1901 the genuine old-fash- 
ioned concave arch was the only type 
used. .In that year the first “flat 
arch” was patented and placed on the 
market and since 1901 other “flat 
arches” have been patented and placed 
on the market. The “flat arch’ soon 
demonstrated its superiority over the 
old-fashioned real arch in a number 
of ways. 

As is usually the case the earlier 
designs were largely arbitrary and 
such factors as kind of fuel, size of 
equipment, boiler rating, etc., were 
not given much consideration both 
because of ignorance and lack of ap- 
preciation of their importance. Be- 
sides during this earlier period fuel 
was cheap and labor and material 
costs were low. There was little in- 
centive for scientific improvement. 
High efficiency was considered of 
minor importance just as is true to- 
day when fuel, labor and materials 
are cheap. 

Years of usage proved that old- 
fashioned arches had their limitations 
and objections. The limitations were 
largely constructional but from a com- 
bustion standpoint it was generally 
agreed that a concave top surface is 
not ideal for an even fuel bed. In 
addition, old-fashioned arches always 
involve the separate arch suport of 
curtain walling and in many cases the 
necessity of secondary arches. These 
conditions seriously increased the dif- 
ficulties of air sealing. 

The recent development of the “flat 
arch” has to a large extent remedied 
these faults. From a construction 
standpoint there is practically no lim- 
it today as to length and width. The 
entire arch is at a uniform height 
above the fuel. The low, or reflecting 
surface is a true plane, which is the 
ideal condition. The maintenance 
problem is simplified. 


New 3-KW Turbine 


Generator 

A direct connected turbine genera- 
tor unit having a rating of 3 KW has 
been recently placed on the market 
by the South Philadelphia Works of 
the Westinghouse Electric and Man- 
ufacturing Company. This appara- 
tus has been developed to meet the 
growing demand for a high grade 
small non-condensing steam turbine 
generator lighting set for use with oil 
well rigs, steam shovels, isolated 
pumping plants and for general out- 
door construction work. They are also 
suitable for marine application and 
can be installed aboard tug boats, 
lighters, yachts, river craft and also 
for standby service in port on the 
larger type vessels. The generator 
coils are specially impregnated and 
all parts requiring such protection 
are heavily sherardized to meet the 
conditions of applications of this na- 
ture. 

The manufacturersr state that this 
unit is of unusual simplicity of de- 
sign and substantial construction and 
that its general characteristics are 
such that it is conspicuously adapt- 
ed to the contemplated field of appli- 
cation. They further state that in 
the development of this unit, reliabil- 
ity, durability and low maintenance 
cost were the predominant considera- 
tions. 

The unit is capable of generating 3 
KW at 125 volts direct current when 
operating under steam’ conditions 
commonly encountered in its projected 
field of application. The well and 
favorably known Westinghouse re-en- 
try type single impulse wheel turbine 
is used and is overhung on the end of 
the generator shaft. 

The turbine cylinder is bolted to a 
flange on the generator frame. The 
generator or rotor is carried on extra 
large size ball bearings. The turbine 
rotor is a solid forging of distinctive 
design, in that the buckets are milled 
on the inside periphery of an over- 
hanging flange which is integral with 
the disc proper. It is pressed on a 
tapered extension of the generator 
shaft and secured with a lock nut. The 
turbine and generator ends are com- 
pletely isolated, thus insuring against 
the possibility of short circuiting of 
windings, due to steam or water en- 
tering the generator end of the unit. 

The steam nozzle and reversing 
chamber are contained in a single 
block which is bolted to the inside of 
the turbine cylinder. The speed of 
the unit is regulated by a flyball, cen- 
trifugal, shaft type governor, which 
is carried in a heavy case bolted di- 
rectly to the rotor discs. This gover- 


nor is equipped with specially hard- 
ened steel knife edtes and blocks and 
acts directly on the valve stem, thus 
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eliminating all levers. This governor 
has been employed for many years by 
the Westinghouse Company on their 
units of various capacities and has 
given uniform satisfaction under the 
most exacting conditions of service. 
A very effective sealing gland is fur- 
nished to prevent the escape of steam 
around the rotor shaft where it 
passes through the cylinder. It is of 
the labryinth design, employing pis- 
ton type metal sealing rings. The 
generator consists of a rolled steel 
frame with cast iron brackets, two 
main poles, one commutating pole, two 
brush arms and two brushes per arm, 
and has a lathe wound armature. 


The generator is ventilated by a 
fan mounted on the shaft between the 
inboard generator bearing and the 
turbine casing. The air is drawn in 
through the front covers, then on 
through the generator and out of a 
number of openings located in the 
rear bracket. A _ suitable guard is 
furnished to prevent injury to the 
fan or to the operators of the ma- 
chine. 


The unit runs on two heavy single 
row ball bearings, each bearing being 
held securely to the shaft by a lock 
nut. Grease is used for lubrication 
and can be added by removing a pipe 
plug located over each bearing. The 
manufacturers state no oil should be 
used in these bearings as it may leak 
through and deteriorate the windings. 


All parts are readily accessible for 
inspection by simply removing the 
turbine and the generator and covers. 
No expert attendance is required for 
its operation and maintenance as 
there are no delicate adjustments to 
make and the unit requires practical- 
ly no attention while in operation. The 
speeding, by providing protection in 
this unit insurance against destruction 






of the machine and injury to the 
operators in case of accidental over- 
spreading, by providing protection in 
the form of an overhanging flange of 
the turbine rotor. This flange is sub- 
ject to expansion when the unit 
reaches a predetermined speed, this 
speed being well below the expansion 
when the unit reaches a predetermined 
speed, this speed being well below the 
rupturing point of any of the parts. 
If this speed is exceeded the expend- 
ed rotor flange fills the clearance 
space in the cylinder thus establishing 
a rubbing contact. This contact sets 
up a powerful breaking action re- 
strains the speed of the unit to within 
safe limits. 





New Wisconsin Engine 

A new development at Wisconsin 
Motor Manufacturing Company, Mil- 
waukee, Wisconsin, in the year just 
ending, is the model E-6x7—6 cylinder 
valve-in-head engine which delivers 
135 b.h.p. at 1000 r.p.m. 

This engine has been especially de- 
signed for heavy types of construction 
machinery, such as locomotives, shov- 
els, tractors, ete. It has a 3%” diam- 
eter crankshaft on all the main bear- 
ings and 314” on the rod bearings. 
The main bearings are 4” long, while 
the rod bearings are 3” long. Lubri- 
cation is of the full force-feed type 
by means of a double gear pump sys- 
tem. Maximum torque developed is 
770 ft. lbs. at 500 to 700 r.p.m. The 
weight of the engine is 3550 lbs. 

A feature worthy of considerable 
interest, is the fact that this engine 
is manifolded to burn kerosene fuel 
very efficiently. The addition of the 
model “E” rounds out a line of Wis- 
consin industrial engines from 20 to 
150 horse power in both four and 6 
cylinder types. 





New Wisconsin Engine 
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5 the Standard Gypsum Company of 
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